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(54) PRINT METHOD AND PRINTER CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a printer controller and a method therefor which use 
print data and printer control commands so that a laser power to be used for forming objects of 
each type to page images defined with use of a PDL or the like is controlled or selected to be 
optimum. 

SOLUTION: The print method includes a step of distinguishing a byte space of image data 
including data of different types, a step of printing byte image data of a first type with use of a 
laser power drive signal at a first step point, and a step of printing byte image data of a second 
type with use of the laser power drive signal at a second step point. The first step point is 
different from the second step point. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The print method that have a step which distinguishes between cutting tools of image 
data containing data of a different type, a step which prints cutting tool image data of the 1st 
type on the 1st step point using a laser power driving signal, and the step which prints image 
data of a cutting tool of the 2nd type on the 2nd step point using said laser power driving signal, 
and said 1st step point differs from said 2nd step point. " 

[Claim 2] It is the printer controller which adjusts a driving signal set point used in order to print 
the cutting tool's image data based on a type of an object corresponding to a cutting tool's 
image data. It has an image printing terminal which receives print data and meta-bit data. It has 
an image processing system containing an object optimization image formation modulation 
subsystem with which said image printing terminal is selectively controlled by meta-bit data 
transmitted to said image printing terminal. Said meta-bit controls said object optimization image 
formation modulation subsystem to choose between driving signal set points which change with 
types of an object with which said cutting tool's image corresponds. A printer controller which 
affects said formation of said object corresponding to image data said whose driving signal set 
point is said cutting tool. 

[Claim 3] A printer controller according to claim 2 which is built into an image formation device 
and chosen from a group to whom said image formation device changes from a facsimile 
machine, a printer, a digital process copying machine, and a raster output scanner. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the method and 
equipment for adjusting max, saturation laser, or LED power in a printing equipment. This 
invention relates to the method for controlling exposure level at details based on the type of an 
image object by which current exposure is carried out more. 
[0002] 

[Description of the Prior Art] The creator (implementer) of the page image for which it had been 
depending on the GURAFIKU artist for some time in order to compound and print a page image 
with development of a digital color workstation, a copying machine, and a printer can use instead 
the computer connected to the digital color copying machine / printer, and can generate, 
compound and print a page image by itself. 

[0003] However, in order to generate a page image and to disassemble a page image into a print 

engine instruction, the digital system of such conventional technology for controlling a print 

engine was single, and was processing the page image as an image of one. Thus, in the page 

image optimized for a text / line art, when a RF halftone screen is used, the text portion of the 

page image is very sharp. However, the fixed color portion of a page image includes clear spots- . 

ization from a printer noise. Furthermore, the color portion by which the page image was 

sampled, and a sweep (sweep) portion include clear outline formation by lack of sufficient gray 

level which may be used on a RF screen. 

[0004] In the page image optimized for the big fixed color portion, the halftone screen designed 
especially in order to hide the instability of a printer generates the fixed color field which is 
quality, does not have a text and does not have the artifact. However, the sharpness of a text 
falls, the gray value for every tint is seldom related, and the color portion and sweep portion 
which were sampled cannot be permitted. Since each dot level is independently designed not 
related with other level, the step of the gray level is not smoothly carried out from one level to 
the following level. 

[0005] In the page image optimized to the color portion and sweep portion which were sampled, 
since a low frequency halftone screen is used by the gray level which can be used, a sweep 
portion and the sampled color portion show higher quality. However, a text is expressed with low 
quality and a fixed color portion shows clear patternHzation. 

[0006] However, in the conventional system which processed each image as a single bitmapped 
image or a cutting tool map image, optimizing an image to all one types of object needed to 
compromise with the image quality of the object of other types, therefore , the digital color 
copying machine / printer , and the method of maintain the advantage which can be use when 
generate a page image using a microcomputer , and effectiveness be required of the 
conventional technology at the same time it output to the print engine which generate a page 
image , decompose and can optimize the print property of the object according to individual 
similarly in the synthetic GURAFIKU art field by handicraft . 

[0007] GrAphicAl which is used with a Page Description Language [ like PostScriptTM ] (PDL) 
such whose a page image is, InterpressTM, and WindowsTM DisplAy InterfAces (GDI) and 
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Hewlett-PAckArd Printer CommAnd LAnguAge (PCL-5) etc. — it is used and generated. 
[0008] It is known that the laser beam printer product marketed will expose "monochrome" 
image using the powerful laser power which is not common. Enhancement of the contrast 
between a white image and a black image is benefited for this, and the enclosure field by this 
fault exposure is liked aesthetic for those who see. All the image ranges are provided with this 
enhancement laser power. 

[0009] However, this reinforced contrast makes it impossible to generate a thin line in 
connection with it. Furthermore, although fault exposure of a text and/or a line art is liked 
aesthetic, since the reinforced laser power carries out fault exposure of the halftone cell, fault 
exposure of a halftone image is disadvantageous. Carrying out fault exposure of the halftone cell 
decreases the control covering the whole dynamic range. Since enhancement of laser power 
covers all the dynamic ranges of a print engine and influences transition of a form function, this 
is produced. If laser power is increased especially, a form function is saturated too much quickly 
and cannot change in the high edge of a dynamic range. 
[0010] 

[Problem(s) to be Solved by the Invention] This invention makes it a technical problem to offer 
the printer controller equipment and the method of using print data and printer control command 
so that the laser power used in order to form the object of each type in the page image defined 
using PDL etc. may be controlled or chosen the optimal. Print data and printer control command 
may be changed from the page image defined using PDL, and may be offered according to other 
well-known mechanisms in the conventional technology. 

[0011] This invention generates the "meta-bit" information which includes laser power 
information further based on the object type of the various objects which form a page image, i.e., 
the information about the method of improving each cutting tool's image data most a rendering, 
and offers the object optimization printer control unit and method of sending these meta-bit 
data to an image printing terminal (IOT). 

[0012] This invention offers the object optimization printer control unit and method of 
determining laser power automatically further based on the object type to the object of each 
independence of a page image. 

[0013] : ; v; 

[Means for Solving the Problem] A page image which is described as an example of a step of 
equipment used and a method with this invention using PDL, and is stored as a series of PDL 
commands is inputted into an object optimization electro nick subsystem (OOESS). A PDL 
decomposition means disassembles a page image described by PDL to a data structure showing 
a page image. In this data structure, information relevant to an independent image object is held. 
This information includes information relevant to a property according to individual of others, 
such as a type of an object and the maximum laser modulation set point, a color, the optimal 
color space, and layer (layer) information. 

[0014] Once it changes a page image with which a PDL decomposition means was described by 
PDL, an image printing terminal (IOT) and a command instruction generating means will change a 
data structure into a series of command instructions, color assignment, and a meta-bit rendering 
instruction for every scan line of a page image at a copying machine/printer, and a general twist 
target. In order to determine a type of each object, you may be automatically generated by 
meta-bit generating means to analyze each object, and a meta-bit may be clearly set up by page 
image creator between generation of PDL description of a page image. If a command instruction, 
color assignment, and a meta-bit are generated for every scan line of a page image, they will be 
outputted to an IOT controller. 

[0015] An IOT controller receives a command instruction, color assignment, and a meta-bit 
which were generated between decomposition processings. An IOT controller combines a fixed 
color and sampled color data, and transmits it to IOT with meta-bit data. 

[0016] In a gestalt of implementation of instantiation of the 1st of IOT, IOT can include two or 
more halftone screen generators, a threshold circuit, a color space conversion circuit, and a 
laser power section circuit. Cutting tool width-of-face color data and a meta-bit which are 
outputted from an IOT controller are inputted into IOT. A meta-bit is used in order to determine 
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a threshold circuit [ which halftone generator or ] to be used to color data, and which color 
conversion is applied by color space conversion circuit. Moreover, a meta-bit is used in order to 
choose an alternative laser power set point which should be used in order to print image data, 
i.e., the maximum laser reinforcement. If IOT generates raster data from color data and a meta- 
bit, raster data containing laser data on the strength will once be outputted to a marking 
subsystem, in order to form a page image on an output sheet. 

[0017] Or sample color-data compression / compression discharge circuit, mask-data 
compression / compression discharge circuit, fixed color compression / compression discharge 
circuit, and a command data compression / compression discharge circuit may be included in an 
IOT controller of a bus interface and integrated KOMBANA (coupler). Therefore, as for these 
compression/compression discharge circuits, data of various types of a data structure is 
compressible the optimal for a transfer to an IOT controller on a system bus. Furthermore, in a 
gestalt of implementation of instantiation of the 1st of an IOT controller, a color space converter 
is included in an IOT controller. By including a color space converter in an IOT controller, color 
space conversion to an object from which a page image differs can be exactly performed before 
a print, and may be further optimized based on an object type. Furthermore, including a color 
space converter in an IOT controller extends the range of IOT which may be used with a system 
of this invention. Or other-gestalten over these compression/compression discharge circuits may 
be used. 

[0018] Furthermore, since color data outputted to IOT are generated, two color space 
converters may be used. Thus, 4 bytes of data showing each of four color layer separation, and 
C, Y, M and K may be outputted simultaneously. By outputting simultaneously color data to all 4 
color layer separation, a high page output is attained [ rather than ] to IOT, and the larger range 
of IOT may be used with a system of this invention. 

[0019] A step which distinguishes between cutting tools of image data which contains data of a 
type with which the 1st modes differ as a concrete mode of this invention, A step which prints 
cutting tool image data of the 1st type on the 1st step point using a laser power driving signal, It 
is the print method that have a step which prints image data of a cutting tool of the 2nd type on 
the 2nd step point using said laser power driving signal, and said 1st step point differs from said 
2nd step point. 

[0020] It is the printer controller which adjusts a driving signal set point used in order that the 
2nd mode may print the cutting tool's image data based on a type of ah object corresponding to 
a cutting tool's image data. It has an image printing terminal which receives print data and meta- 
bit data. It has an image processing system containing an object optimization image formation 
modulation subsystem with which said image printing terminal is selectively controlled by meta- 
bit data transmitted to said image printing terminal. Said meta-bit controls said object 
optimization image formation modulation subsystem to choose between driving signal set points 
which change with types of an object with which said cutting tool's image corresponds. Said 
driving signal set point is the printer controller which affects said formation of said object 
corresponding to image data which is said cutting tool. 

[0021] In the 2nd mode, a printer controller is built into an image formation device, and the 3rd 
mode is chosen from a group to whom said image formation device changes from a facsimile 
machine, a printer, a digital process copying machine, and a raster output scanner. 
[0022] 

[Embodiment of the Invention] As mentioned above, unless a creator (generation person) covers 
the whole page image and inserts a printer dependence halftone clearly, the conventional 
processing for disassembling the page image described by the Page Description Language (PDL) 
needs to reach a compromise, when printing the bit map or cutting tool map generated by 
disassembling the page image described using PDL The following description may be used with 
the object optimization rendering system and the method that all above-mentioned systems 
equivalent to PDL are described below, although referred to only to PDL. 

[0023] In the conventional system for disassembling and printing the page image described using 
PDL as mentioned above, namely, the various objects which consist of a page image It is 
changed into a device coordinate from a PDL coordinate, and a stroke is thickly made thick. An 
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object is changed into a series of boxes corresponding to the location of the object on a scan 
line, respectively, and these boxes are loaded to a bit map, when it is a cutting tool map (or an 
image black/white). By writing the box formed by decomposing the object of a page image in a 
cutting tool map, all distinction during the type with which objects differ is lost. 
[0024] With this, the page image reversely described by PDL in this invention is disassembled so 
that distinction between the object types which consist of a page image may be maintained. By 
maintaining the object type of the object from which it differs in a page image, processing of a 
different object type can be optimized to the type of an object. 

[0025] Before, in order to form the text image of a sharp edge at the same time coarse screen 
halftone generating processing is used, in order to form the background of concentration of 
changing continuously, detailed halftone generating processing was used. The optical density 
which changes continuously [ a background ] may be maintained by using optimal halftone 
generating processing for every type of an object. Simultaneously, the optimal halftone 
generating processing for maintaining the sharp edge of a text image may be maintained. 
[0026] Thus, while being used in order to form the text image with which the RF halftone screen 
was optimized, it may be used in order that a hue (tint) assignment halftone set may form the 
block with which the fixed color was optimized, and it may be used in order that a low frequency 
halftone screen may-form further- the .color picture: and sweep (sweep) which were optimized, and 
sampled. 

[0027] By maintaining the object type of the various objects which consist of a page image, 
other features of an object may fully be optimized like color space conversion of the object to 
the cyanogen (C) used by IOT from the color space used by the Page Description Language, a 
Magenta (M), yellow (Y), and (Black B) color space. Each step of color transform processing may 
actually be optimized like undershirt color clearance processing and tone (gradation) playback 
curvilinear processing. Similarly, compression processing can be optimized by the object and, 
thereby, makes min the transition load over the storage resource (resource) and the 
disassembled page image consumed. 

[0028] Furthermore, depending on the degree of the optimization demanded, the level from which 
distinction of an object type differs may be offered. That is, probably, in some instances 
(example), it will be enough to direct that an object is colored in a fixed color and to optimize a 
halftone screen and all processing functions like color space conversion on this level. In other 
instances, in order to specify one of the halftone screen frequency of many of color space many 
of [ possible / possible one or ], or the angles, the level of additional distinction may be required 
and those all are suitable for a fixed color object. [ many of ] 

[0029] Furthermore, a processing function is optimized in order to offer the suitable level of the 
laser beam exposure used in order to form each object in an image. In order to form the 
outstanding halftone dot, a form function and the whole dynamic range of the optical exposure to 
a shadow (shading) must continue and cohere through a mid tone from highlights. In halftone 
formation, the problem which originates in fault exposure of a halftone dot like the case where 
fault exposure of a text and/or the line art is carried out will not be left with an unexposed field 
not exposed in the range, if a form function moves to the mid tone portion of a dynamic range. 
Therefore, the halftone acquired serves as perfect overlap, and a form function goes into a 
shadow field, when [ of all dynamic ranges ] it is still on the way. Therefore, since the form 
function has already changed to the place of a dynamic range which is in the high end of a 
dynamic range from a certain place low-end, the high end of all dynamic ranges does not 
influence the print quality of an image. 

[0030] However, the appearance of a text and a line art is more desirable when fault exposure of 
a text and/or the line art field is carried out. A reason is that contrast will be emphasized if a 
text and/or a line art field are exposed by higher power. Although fault exposure looks better, 
the precision in the rendering of a very thin line will be lost in all images. However, the lost 
precision is not large as compared with the appearance by which the text and/or the line art 
were improved. Therefore, it is advantageous to make it larger than the laser power between 
processings of the laser power between processings of a text and/or a line art of a halftone dot. 
[0031] These differences between a text and line art generation, and halftone generation are 
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based on size and the problem of control. The size of the feature according to individual of the 
object in a text or a line art object is larger than the feature according to individual in a halftone 
object. Therefore, forming a text or a line art generates an image coarser than the image 
generated by halftoning, if fault exposure of a text or the line art is carried out, since it will be 
estranged without the feature according to individual seldom approaching, as for fault exposure, 
the time of fault exposure of the halftone dot being carried out and ** do not fall a form function 
to whenever. Furthermore, forming a text and a line art does not need control of a tone as well 
as halftone formation. In half toning, a form function changes from a circle configuration to a 
diamond configuration, and it returns to a circle configuration as the image concentration of a 
halftone dot changes from highlights concentration to shadow concentration through mid tone 
concentration along with all the dynamic ranges of a print engine. In a full color image, since 
exact control of the field covered by these form functions controls the color perceived by those 
whom the ratio of the field covered by a Magenta, yellow, and cyanogen looks at, it is important. 
[0032] The object optimization electronic subsystem (OOESS) 100 for changing into the raster 
data which can be used with the image printing terminal (IOT) 170 to the PDL form of image 
data, as shown in drawing 1 is Sun of a desirable general purpose computer like a personal 
computer, California, and Maung Teng. Miycrosystems It is provided by engineering workstation 
Jike,.SunSpArcTM by the shrine, manufactured,, a minicomputer, etc.. OOESS1 00 can .include an 
internal PDL file source means like the program for generating the PDL expression of a page 
image like a program which generates PostScriptTM and an InterPressTM compatible document, 
the program which generates the GDI expression of a page image, and the program which 
generates the graphical commands set expression of a ** page image. One type of a graphical 
commands set is Hewlett-PAckArd used in order to operate a laser beam printer and/or an ink 
jet printer. It is the commands set of PCL-5. Therefore, it should be understood that term"PDL" 
should be interpreted as including all the types that describe a page image of expression instead 
of generating the bit / cutting tool map of a page image. 

[0033] Or it can be generated, and the PDL expression of a page image can be rather received 
from a certain remote PDL file source means 1 1 2 like the general purpose computer of a remote 
place connected to OOESS100 through nonvolatile memory, a local network, or a modem rather 
than it is decomposed directly. Therefore, it should be understood that the PDL file showing a - 
page image can obtain from all the conventional sources. 

[0034] Once the PDL file showing a page image is inputted into OOESS100, it will be transmitted 
to memory 150 through a bus 114. Next, a PDL file is decomposed by the PDL decomposition 
means 130. The PDL decomposition means 130 reads the PDL file stored in memory 150, and 
forms the data structure which decomposes it and is shown in drawing 28 thru/or drawin g 31 . 
The data structure shown in drawing 29 contains the rendering tag which directs an object list 
and an object type. Actuation of a PDL decomposition means is stated to details below. 
[0035] If the PDL decomposition means 130 generates a data structure in the memory 150 
which stores the various objects of the page image generated from a PDL expression, reading 
appearance of the data structure stored in memory 1 50 will be carried out by the command 
instruction generating means 140. The command instruction generating means 140 changes into 
a series of command instructions corresponding to color data, bit mask data, and meta-bit data 
the data structure stored in memory 150 for every scan line. These command instructions, color 
data, bit mask data, and meta-bit data are stored in memory 150 as shown in drawin g 31 . 
[0036] As shown in drawing 2 , it is foreknown that the IOT controller 160 is connected to a bus 
1 14 through a bus interface 1610. A SunSPArcTM workstation is used in the gestalt of desirable 
operation of OOESS100. Thus, a bus 114 is SBus (S bus), and a bus interface 1610 may be 
designed so that it may work with SBus1 14. However, a bus interface 1610 may be designed so 
that it may work with the specific bus 1 14 which may be used also in any, such as the 
conventional personal computer, an en JIRIA ring workstation like SunSpArcTM, and a 
microcomputer. 

[0037] As shown in drawin g 2 , a bus interface 1610 offers 32-bit connection to a bus 114. Thus, 
a bus interface 1610 can input 4-byte WORD between each clock cycle. In the gestalt of 
desirable operation, a bus interface 1610 can be read by 64-byte burst by reading 16 4-byte 
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WORD continuously by the continuous clock cycle. Furthermore, the bus interface 1610 in the 
gestalt of desirable operation offers the direct memory address (DMA) to memory 150 through a 
bus 114. 

[0038] If a bus interface 1610 receives the data of a 4-byte portion from memory 150, data will 
be distributed to one set of the five-set FIFO (FIFO) data register. These five FIFO contains the 
sample color channel FIFO 1620, the mask-data channel FIFO 1622, the fixed color channel FIFO 
1624, the meta-bit channel FIFO 1626, and the command instruction channel FIFO 1628. 
[0039] As shown in drawing 2 , the sample color channel FIFO 1620 consists of two banks of 
FIFO, and each bank of FIFO consists of two 512 address X 9-bit width of face FIFO. Thus, each 
FIFO of each bank of FIFO receives 1 byte of the 4-byte WORD received with the bus interface 
1610. Furthermore, a bus interface 1610 generates the data of the bit of four additions, and one 
of the data of the bit of this addition is stored in each of four FIFO as 9th bit. Each of the bit of 
these excesses is used in order to carry out the flag of whether the data of the cutting tool 
relevant to it is an effective data, or it is an invalid data (a flag is set). Since the ejection of DMA 
data is made only in the word boundary, it sometimes happens that the actual data to the 
sampled image starts within WORD. In this case, a flag is set as an invalid, the cutting tool in the 
WORD preceded with initiation of actual data is not printed, and these cutting tools may be 
canceled. v --_-_.-_._.- , r _ - ^ . - - - . 

[0040] The mask-data channel FIFO 1622 consists of a single 256 address X 16-bit width-of- 
face FIFO data register. The fixed color channel FIFO 1624 consists of one bank of two FIFO, 
and each FIFO of a bank consists of one 256 address X 9-bit width-of-face FIFO data register. 
Since each of a mask FIFO 1 622 and a color FIFO 1 624 can store 2 bytes per write cycle, data 
can be continuously offered to both a mask FIFO 1622 and the fixed color FIFO 1624 using 
single [ 4 bytes of] transfer of the data inputted into a bus interface 1610. Since the only 16-bit 
width-of-face internal bus connects a bus interface 1610 to a mask FIFO 1622, the fixed color 
FIFO 1624, and a command FIFO 1628 and the only 8-bit bus connects a bus interface 1610 to 
the meta-bit FIFO 1626, it is required to be used in order that two clock cycles may write one 
4-byte imprint in a mask FIFO 1 662, a color FIFO 1624, and a command FIFO 1628, and for four 
clock cycles to write a 4-byte imprint in the meta-bit FIFO 1626. 

[0041] The meta-bit FIFO 1626 consiists of a single 512 address X 8-bit width-of-face FIFO 
data register. The command instruction FIFO 1628 consists of a single bank of the 512 address 
X 8-bit width-of-face FIFO data register of a pair. 

[0042] Each output of FIFO1620 thru/or 1628 is connected to multi-channel KOMBANA 
(coupler) 1630. The output from a mask FIFO 1622 is made serial. Thus, the only single bit 
connection is offered from a mask FIFO 1622 to the multi-channel combiner 1630. Similarly, the 
sample color FIFO 1620 and the fixed color FIFO 1624 are multiplexed by (2-to-1) from 2 to 1. 
Thus, the only 18-line internal connection is offered to the sample color FIFO 1620 to a multi- 
channel combiner. Each bank of a pair of 9-bit width of face FIFO outputs the data by turns. 
Similarly, only 9-bit width-of-face connection is offered between the fixed color FIFO 1 624 and 
the multi-channel combiner 1 630. The 9-bit each width of face FIFO of the fixed color FIFO 
1624 outputs the data to a multi-channel combiner by turns. 

[0043] As the meta-bit FIFO 1626 and the command instruction FIFO 1628 are indicated by 
contrast to be FIF0 1620 thru/or 1624 to drawing 2 , the full width-of-face connection with the 
multi-combiner 1 630 is offered, respectively. 

[0044] The multi-channel combiner 1630 fully explained by the following in relation to drawing 3 
combines the data from the sample color channel 1 620 and the fixed color channel 1 624 to the 
output of the single stream to data FIFO 1642 based on the bit map data received from the 
instruction received from the command instruction FIFO 1628, and the mask FIFO 1622. 
[0045] Data FIFO 1642 consists of a 4K address X 9-bit width-of-face FIFO data register. Since 
a multi-channel combiner outputs data to data FIFO 1642 from a 8-bit width-of-face cutting 
tool, the 9th bit of data FIFO 1642 is used for storing the 1st bit (beginning) from the meta-bit 
FIFO 1626. Moreover, the multi-channel combiner 1630 is connected to the output meta-bit 
FIFO 1640. The output meta-bit FIFO 1640 consists of a 4K address X triplet width-of-face 
FIFO data register. The multi-channel combiner 1630 divides a 8-bit each meta-bit cutting tool 
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to at least two 4-bit width-of-face meta-bit nibbles. If the 1 st bit of a 4-bit each nibble is 
outputted to data FIFO 1 642, the 2nd to the 4th bit of a 4-bit each nibble will be outputted to 
the output meta-bit FIFO 1 640. The number of the meta-bits outputted from a multi-channel 
combiner may actually be 1, 2, 4, or 8 depending on the number of the types of the object which 
should be distinguished, and the number of the level of each type of an object which should be 
performed. 

[0046] Each command instruction defines the adjustable amount of the scan line only in relation 
to a single scan line so that it may be stated below. Therefore, since the output of a multi- 
channel combiner cannot be appropriately synchronized to the page and line of IOT, concurrency 
input port 1650 receives a page synchronous (sync) signal, a line synchronizing signal, and an 
IOT clock signal, and inputs into the multi-channel combiner 1638. 

[0047] An output 1 640 and FIFO 1 642 is connected to the concurrency output port drivers 1 652 
and 1654, respectively. The output from these concurrency ports 1652 and 1654 is connected to 
the input port of IOT1 70. 

[0048] Being received by IOT170 as data with which data FIFO 1642 should be processed for a 
print should be understood. However, this invention offers the print data of each cutting tool 
from data FIFO 1642 synchronizing by 1, 2, 4, or 8 meta-bit from the output meta-bit FIFO 1640, 
and being accompanied by it further. These meta-bits specify. the processing which should be, , 
made to each data byte, before being printed. As explained, this optimal processing changes with 
each data byte depending on the object from which each data byte was extracted. As shown in 
drawin g 34 , in the gestalt of suitable operation of the IOT controller 160, IOT170 has the image 
processing system 1710 containing the magnitude of the subsystem which is selectively 
controlled by the meta-bit data transmitted to IOT170 and by which object optimization was 
carried out. Thus, a meta-bit channel is made to process so that close may differ to each 
cutting tool's print data depending on the coming object. 

[0049] For example, a meta-bit can be chosen among many halftone generators 1712. One 
halftone generator may be used with the tagged data byte, when it comes from an object like the 
text of the color which should use the frequency halftone generator between altitude. Other 
objects may be low spatial-frequency high color resolving halftone generators used with the data 
byte obtained from a photograph, pictures, etc. A meta-bit select is [ to halftone generating like 
control of the halftone screen angle for every object rather than ] possible for detailed control. 
In addition to selection of a halftone, deal with the problem resulting from having a dialog 
mutually with those edges of various objects. The object optimization color conversion 
subsystem 1714, the object optimization tone playback curvilinear modification subsystem 1716, 
the object optimization spatial filter subsystem 1718, and the object optimization trapping 
subsystem 1 720, And the object optimization engine noise control subsystem which is going to 
control the problem of the various print systems which appear so that it may differ in a different 
object, In order to generate the adjustable result for which it depends on a list at an object like 
other object optimization image-processing subsystems, in an image processing system 1710, 
the image-processing subsystem of many additions may be controlled by the meta-bit. 
[0050] IOT170 contains the laser power selected subsystem 1724 in an image processing system 
1710. A meta-bit controls the laser selected subsystem 1724 of an image processing system 
1710, and chooses it between different set points depending on the meta-bit relevant to each 
specific cutting tool of image data. Especially the object optimization laser power selected 
subsystem 1724 changes the set point of the laser power used in order to carry out the 
rendering of the cutting tool's image data based on whether the cutting tool of image data is in a 
halftone object, a text, or a line art object. In order to carry out the rendering of the object, the 
object optimization laser power selected subsystem 1724 enables selection between two or more 
set points so that the most suitable laser power may be offered. 

[0051] For example, when directing that the cutting tool's image data is the portion of a text or a 
line art object, in order that a meta-bit value may control the object optimization laser power 
selected subsystem 1724 and may form the cutting tool's image data, a high laser power set 
point is used for a meta-bit value. Or when directing that the cutting tool's image data is in a 
halftone object, in order that a meta-bit value may control the object optimization laser power 
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selected subsystem 1724 and may form the cutting tool's image data, a low power set point is 
used for a meta-bit value. 

[0052] It should be understood that the laser power relevant to each of these set points may be 
set up in the relation of other set points, for example, a low set point — all — others — it is 
independently set up from a set point. Next, a high set point is set up more highly 1 0% than a low 
set point. Or a set point may be independently set up from each other. 

[0053] Moreover, many printers are "write-in black" types, and he should understand that they 
expose the field of the existing media which may be developed marks like a text / line art. If light 
becomes higher, a mark will become thicker by exposure. Other printers are "white write-in" 
types which expose the field surrounding a mark, these exposure fields are not developed but an 
unexposed field is developed. Low exposure is required for creating a thicker mark in a white 
write-in system by the white field surrounding a text / line art. 

[0054] Furthermore, when a print system has other synchronous data sources like an input 
scanner, since close mixes these data streams with the print data to which it comes from the 
IOT controller 160 through a data multiplexer 1730 in advance of a print, a meta-bit channel may 
be used. It may be used in order that the matching equipment may perform mixing in the IOT 
controller 160. 

[005.5] In the gestalt of implementation of instantiation of .the equipment by above-mentioned 
this invention, a meta-bit chooses the usable line of a subset which controlled said two or more 
image-processing subsystems 1712-1738 by the base the whole object, and was specified in 
each of an object optimization image-processing module and the print multiplexer 1712-1730 by 
choosing between the one-set meta-bit mapping registers 1 740 with which the output is loaded 
beforehand. For example, when 4 meta-bit is performed, they may be used, choosing them from 
16 one-set registers. It may be the thing of all required sizes to be fully able to control these 
registers respectively and to be chosen from the subset of an image-processing subsystem and 
the print multiplexer 1712-1730 on the other hand. Thus, the. semantics of each metabit value is 
completely programmable, and may be simply changed by changing the content of the register 
which it chooses: On the other hand, the register may be chosen from the perfect set of ah 
image-processing subsystem and the print multiplexer 1712-1730 in order to perform a rendering 
with the highest possibility to the specific type of the object tagged by the meta-bit. > 
[0056] It should be understood that various image-processing subsystems and print multiplexers 
1712-1730 may cover the whole object optimization print system by turns, and may appear on 
many of other points. For example, after an object type is determined, an object optimization 
image-processing subsystem and the print multiplexer 1712-1730 can be arranged in IOT170 as 
some IOT controllers 160 at any time to object optimization ESS 100 like [ within the PDL 
decomposition means 130 and the IOT command instruction generating means 140 ], so that it 
may be illustrated. Moreover, these subsystems can be distributed to the whole system. 
[0057] Furthermore, these object optimization image-processing subsystems and the print 
multiplexer 1712-1730 may be performed in hardware, software, or these two combination. In all 
cases, the subsystem has chosen the data based on the type of an object which a different 
procedure and different they are processing. Therefore, a different processing result to a 
different object type is generated. 

[0058] Moreover, the meta-bit information connected with a measurement calibration print is 
used for the color measurement device 190, with the object optimization base, the image- 
processing subsystem 1712-1722 can be adjusted automatically, and it can stabilize it. For 
example, as shown in drawin g 35 , the output color measurement device 1 90 which measures a 
calibration print outputs the signal which directs the actual condition of a calibration print. Based 
on the output signal from meta-bit information and an output color measurement device, the 
object optimization output correction subsystem 1732 adjusts one tone playback curvilinear 
(TRC) look-up table from the set of the whole in the object optimization tone playback 
curvilinear subsystem 1716. Since the object optimization output correction subsystem 1732 is 
controlled by the tag encoded by the meta-bit channel, the corrections performed to an image 
processing system function (function) differ to a different object. 

[0059] Drawing 3 shows the gestalt of implementation of one instantiation of multi-channel 1 630. 
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As shown in d rawin g 3 , it connects with the meta-bit unpacker 1631, and the meta-bit FIFO 
1 626 changes a 8-bit width-of-face meta-bit into at least two 4-bit width-of-face meta-bit 
nibbles. The output from the meta-bit unpacker 1631 is connected to each of four a color / 
meta-bit registers 1634-1637. The output from the meta-bit unpacker 1631 depends on the load 
enabling (LE) signal outputted with FIFO control, and the command / mask channel processor 
1680, and is loaded to a color / meta-bit register 1634 thru/or one of the 1637. Similarly, the 
data input from the fixed color channel FIFO 1624 is offered four a color / meta-bit registers 
1634 thru/or 1637, and is loaded to one of a color / the meta-bit registers based on a load 
enable signal. 

[0060] The 1 8-bit width-of-face input data from the sample channel FIFO 1 620 is inputted into 
sample channel unpacker 1632A, 2-byte width-of-face sample color data and 2-bit "validity- 
cutting tool" data are changed by the single cutting tool output of two pieces, and by outputting 
them to internal sample FIF01632B continuously, those corresponding "valid bytes" are 
canceled, when directing that this cutting tool is invalid. 

[0061] The direct input of the 2-byte lateral-spreading force from the command instruction FIFO 
1628 and the 1-bit lateral-spreading force from a mask FIFO 1622 is carried out to a command / 
mask channel processor 1680. Moreover, the page synchronization, line synchronization, and IOT 
.clock which are. received from JOT through concurrency input port 1650 are inputted into a ^ -_ 
command / mask channel processor 1 680. A color / meta-bit multiplexer 1 633, the output 
multiplexer 1639, and four read-out signals to FIFO 1620-1628 are outputted for a command / 
mask channel processor 1680 control signal. Four read-out signals consist of a color / meta-bit 
read-out (RD) signal, sample read-out signals, mask read-out signals, and command instruction 
read-out signals. Shortly after corresponding FIFO 1620-1628 receives one of the signals of 
these from a command / mask channel processor 1680, corresponding FIFO (an unit or plurality) 
will read the next data on a corresponding channel. FIFO (an unit or plurality)1620 thru/or 1628 
fill them up with the data by which reading appearance was carried out from the channel data . 
structure (see drawin g 35 ) which prevented dry cleaning (dry) running by the bus interface 1610, 
and was stored in memory 150 according to the calculated priority. 

[0062] Based on the command instruction received from the command channel FIFO 1 628, a 
command / mask channel processor 1680 generates load enable signal LE to one to which a > 
color / meta-bit register 1634 thru/or 1637 correspond. If it enables one of a command / the 
mask channel processors 1680, it loads the 9-bit width-of-face fixed color data from the fixed 
color FIFO 1624, and the meta-bit data to 4 bits from the meta-bit unpacker 1631 
simultaneously. Or color data may be independently loaded from a meta-bit by the separate 
command. However, since they are loaded simultaneously continuously, as for a color / meta-bit 
register 1634 thru/or 1637, it is desirable that it is a register according to individual always 
[ both ] referred to. 

[0063] Moreover, a command / mask channel processor 1680 generates a control signal to a 
color / meta-bit multiplexer 1633, in order to choose the color / meta-bit register 1634 which 
should be inputted into the output multiplexer 1 639 and the meta-bit register 1 638 thru/or one 
of the 1637. Furthermore, a command / mask channel processor 1680 generates a control signal 
to the output multiplexer 1639, in order to choose between the output from a color / meta-bit 
multiplexer 1633, and the output from internal sample color FIF01632B. The output multiplexer 
1 639 outputs the 8-bit width-of-face color data outputted by a color / meta-bit multiplexer 
1 633 and the metadata of the 1 st bit. This is inputted into data FIFO 1 642. Simultaneously, the 
meta-bit register 1 638 stores the 2nd - the 4th meta-bit, and outputs them to the output meta- 
bit FIFO 1640. It should be understood that it is unnecessary in the thing [ as / in the gestalt of 
desirable operation ] containing all the 4-bit width-of-face meta-bit nibbles. Or the number of 
the meta-bits offered to IOT may be 1 , 2, 4, or 8. Thus, the gestalt of implementation of 
instantiation shown in drawing 2 and 3 should not be interpreted as what restricts the number of 
the meta-bits offered to IOT to 4. 

[0064] Drawing 4 shows internal functional block of a command / mask channel processor 1 680. 
In drawin g 4 , only the control line is shown except for the command channel line and the mask 
data channel line. In the command / mask channel processor 1680, two configuration registers 
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1681 and 1684, a register GSR 0, and CSR1, are prepared, respectively. The 1st configuration 
register 1681 offers control of the feature (function) shown in a table 1. 
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[0065] The 1st bit 1 and bit 2 of the configuration register 1681 define 2 (need is accepted or it 
is 3 or 4) meta-BITTOAN packing method used by the meta-bit unpacker, in order to unpack a 
meta-bit. That is, when the method of the addition for determining how the cutting tool of meta- 
bit data is decomposed to meta-bit PAKKETTO is required, it may be used in order that the 1st 
and 2nd bits may offer [ both ] the type to four of meta-BITTOAN packings. 
[0066] When the 1^bit width-of-face meta-bit channel "of one'** is offered to IOT, the bit 3 ~bf* 
the 1st configuration register 1681 is used in order to make the meta-bit FIFO disenabled (an 
activity is impossible). The 1st bit 4 and bit 5 of the configuration register 1681 are used by the 
diagnostic mode, and read data from FIFO and an internal register. The bit 6 of the 1st 
configuration register 1681 is used in order that a multi-channel combiner may direct normal 
mode or the diagnostic mode. The bit 7 of the 1st configuration register 1681 is used in order 
that that all white (for example/natural background color of paper) is offered may direct the data 
byte which consists of 0, or the data byte which consists of 1 altogether. The 8th bit of the 1 st 
configuration register 1681 is not performed. 

[0067] When the bit 6 of the 1st configuration register 1681 is a low, the multi-channel combiner 
1630 is the diagnostic mode. In the diagnostic mode, all of the internal register of the multi- 
channel combiner 1630 may be examined. For example, the content of color / meta-bit register 
1634 thru/or 1637, and sample FIF01632B is examinable on real time. By setting the diagnostic 
SEL line shown in a table 2 to the value of 0-4, a SEL line can send the value of the selected 
register to data FIFO 1642 compulsorily! As shown in a table 2, the value 5-14 of a SEL line is 
used for read-out of other registers of the multi-channel combiner 1 630, and writing for the 
further diagnostic information. 
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[0068] When the bit 6 of the configuration register 1681 is yes (namely, normal mode), the multi- 
channel combiner 1630 generates the Normal print data, and it is transmitted to it to data FIFO 
1642. 

[0069] A table 3 shows bit assignment of the 2nd configuration register 1684. A bit 7 and a bit 8 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2004/03/19 



11/36 <<— *> 

> 

provide an IOT interface with flexibility by determining the polarity of an IOT interface signal. A 
bit 5 and a bit 6 offer diagnostic exchange. Bits 1 , 2, 3, and 4 are not performed with the gestalt 
of implementation of this instantiation. 
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[0070] If dr aw ing 4 is referred to again, a command / mask controller 1686 will receive a 16-bit 
command instruction and a 1-bit mask channel input. Normal / repeat mode bit sets tables 4 and 
5 to Normal — having (that is, a bit 15 being set to 0) — the bit assignment to a 16-bit 
command instruction is shown. 
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[A table 5] 
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[0071] In normal mode, as shown in a table 4, a bit 0-5 expresses 6 bit-count value. As for 
counted value, that it is the pixel which this command follows directs how many it is effective. 
Depending on a value [ as opposed to bits 6 and 7 in a table 5 ], a sample clock is divided by 1, 
2, 3, or 4. By breaking a sample clock, when the resolution of an output image carries out the 
repeat output of the current color of internal sample FIF01632B, it may change. Namely, when 
both the values of the bits 6 and 7 as which a crack" command is chosen by 4 in "sample clock 
are 0, the 4 times repeat output of the internal sample FIF01632B is carried out for every clock 
cycle. It follows, for example, the printer of 400 spots / inch (spi) resolution does not have the 
need, and processing of in any way an addition can print a sample map by 400spi(s), 200spi, 
133spi, and 100spi(s). 

[0072] A color register-select B value is expressed, and, as for bits 8 and 9, bits 10 and 1 1 
express a color register-select A value. As shown in a table 5, as for a color register-select A 
value and a color register-select B value, any of a color / meta-bit register 1634-1637 (or 
internal sample FIF01632B) direct whether it is passed by the combiner to data FIFO 1642. . 
which a color register-select A value chooses between a color / megabit registers 1634, 1635, 
and 1636, or the internal sample FIFO, and a color register-select B value chooses between a 
color / meta-bit register 1634-1637 — there are two selection values A and B, and, thereby, a 
1-bit channel is used for the change between them. This mode is specified by bits 12 and 13, 
and it is used in order to switch promptly between two registers specified without the instruction 
overhead of any addition by A and B. 

[0073] Bits 12 and 13 express a 2-bit combiner control value. A combiner control value directs 
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the color data which should be outputted to data FIFO 1642 by the multi-channel combiner 1630 
to the following n pixels directed with 6 bit-count value. As shown in a table 5, it is directed 
whether a combiner control value comes from the combination of the register with which the 
color which should be outputted is chosen by a color register-select A value or the color 
register-select B value, or its two registers which are further controlled by the mask channel. 
[0074] Finally, as shown in a table 5, a bit 14 directs whether the following color data outputted 
from the color channel FIFO 1 624 should be loaded to one of a color / the meta-bit registers 
1634-1637 by the color register-select B value. 

[0075] In actuation, if a new normal mode command is inputted from a command channel FIFO 
1628, the load color bits 14 will be decoded, in order that the following 8-bit color data byte 
stored in the color channel FIFO 1624 may determine whether it should be loaded to the color / 
meta-bit register 1634-1637 directed by color register-select B bit 8 and 9. When color 
register-select B bit 8 and 9 directs a color / meta-bit register 1634-1636 (a color / meta-bit 
register 0-2), a color is loaded from the color channel FIFO 1624 only by the 1st clock cycle of a 
command. 

[0076] However, color register-select B bit's 8 and 9 directions of a color / meta-bit register 
1 637 (a color / meta-bit register 3) load new fixed color data to a color / meta-bit register 1 637 
from the color channel FIFO 1624 for every clock cycle of this command. Thus, a fixed color, .: , 
channel may be actually used as a low-speed sample channel. In the high image of some 
complexity, since the fixed color data in a scan line change promptly (that is, 1 - 8-pixel all are 
changed), they are that, and they generate a new command word for every new color, and it 
stores, and transmits, and processing required in order to decode becomes superfluous, 
consequently a cutting tool map expression is faced and it becomes negative compression. 
[0077] This effective negative compression may be avoided, when the string of a fixed color is 
offered to the fixed color channel FIFO 1 624, one fixed color cutting tool of the string of a color 
FIFO 1 624 to a fixed color is loaded to read-out and it loads it to a color / meta-bit register 
1637 for every clock cycle. Since the fixed color channel FIFO 1624 can load 2 bytes at once as 
in the sampled data channel FIFO 1620 not at 4 bytes but at 1 time, as for using the fixed color 
channel FIFO 1624 in this way, the throughput of a fixed color channel becomes lower than the 
throughput of a sample data channel. However, the this "slbw sample" method avoids a required 
overhead, when generating the DMA pointer used for a regular sample data channel (explained in 
full detail below). Thus, to the short stretch of the fixed color which changes promptly, a this 
"slow sample" channel is not used to a big image, although it is the most useful. 
[0078] Next, the combiner control bits 1 2 and 1 3 are decoded in order to determine whether it is 
used in order that the mask data from a mask channel may control the data flow to data FIFO 
1642 further from the multi-channel combiner 1630, while determining any of the color selection 
register banks A and B are used, in order to determine any shall be used as a color data source 
between a color / meta-bit register 1634-1637 (or internal sample FIF01632B). Of course, if it 
directs that the load color bits 14 and color selection register B bit 8 and 9 use a color / meta- 
bit register 1637 as a "slow sample" color channel, control bits 12 and 13 must direct to use a 
color register-select B bank. On the other hand, in order that the command bits 12 and 13 may 
direct a color data source, when it directs to use the color register-select bank A, the load color 
bits 14 and color register-select bank B bit 8 and 9 may be used in order PURIRODO [ the 
following color data word which is not directed by 10 and 1 1 A bits of color register selects, and 
is outputted to one of a color / the meta-bit registers 1634-1637 from the fixed color channel 
FIFO 1624 ]. Thus, PURIRODO [ the following fixed color data word / one of a color / the meta- 
bit registers ]. 

[0079] Next, it is decoded in order to determine any shall be chosen depending on any of the 
register-select banks A and B are directed by the combiner control bits 13 and 14 between a 
color / meta-bit register 1634-1637 (or internal sample FIF01632B) as a color data source with 
which 10, 1 1, or color register-select B bit 8 and 8 is outputted A bits of color register selects. 
Next, if the combiner control bits 12 and 13 direct the color register-select bank A and 10 and 
1 1 direct to use the data stored in internal sample FIF01632B A bits of color register selects, 
the sampled color resolution bits 6 and 7 will be decoded in order to determine the factor which 
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divides a sample clock. Next, directions of that the combiner control bits 12 and 13 control an 
output color further using a 1-bit mask channel switch the output to data FIFO 1642 between 
the color register (or the sample FIFO) chosen by 10 and 1 1 A bits of selections, and the color 
register chosen by selection B bit 8 and 9. Finally, a command instruction current in the repeat 
count bit 0-5 is decoded in order to determine how many a pixel is effective. 
[0080] Therefore, a color / meta-bit register load selection 1685 is controlled by the value of 
the load color bits 14 and color register-select B bit 8 and 9 to be shown in drawing 4 . Similarly, 
a color / meta-bit multiplexer selection controller 1 689, and the output multiplexer selection 
controller 1692 are controlled by combination of 10, 11, and a mask channel as mentioned above 
the command control bits 1 2 and 1 3, color register-select B bit 8 and 9, and A bits of color 
register selects. 

[0081] However, if the repeat mode bit 15 is set to a high, the gestalt the command bit of a 
command instruction is instructed to be to tables 6 and 7 will be taken. 
> table 6] 
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[0082] As shown in tables 6 and 7, the command bit 0-12 expresses a repeat count. Since the 
repeat count in repeat mode offers the range of a repeat count 128 times in normal mode, 
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repeat mode is used when it has the same color data or the same object like the image with 
which the very broad structure of a scan line was scanned, or a big fixed color field. 
[0083] Finally, bits 1 3 and 1 4 express the repeat type of a repeat mode command instruction. 
When a repeat type is normal, a front command is repeated to the number of pixels of the 
addition directed by the repeat count bit 0-11. In this case, the command register 1682 before 
being shown in drawing 4 is used. A repeat command type's directions of the edge of head white 
data or after [ a line ] white data load one single white cutting tool to data FIFO 1642 by the 
white (transparence) generator 1690. This white (transparence) generator 1690 is set to white 
correction value with the configuration register 1681. If a repeat command type directs the edge 
of the page, this command will suspend activation of the further command until a circuit is reset. 

[0084] Only when the repeat type bits 13 and 14 direct a line type edge, a bit 12 should be 
redefined so that it may be mask scan line enabling / disenabled bit, and being used since the bit 
turns on or turns off a mask channel to the following scan line should be understood. Thereby, 
only the scan line which has these related mask data is allotted to a mask channel, and 
compresses the data which needs it for a mask channel. This is shown in a table 7. 
[0085] The repeat type bits' 13 and 14 directions of an output white type or line type edge 
should also understand that a repeat count is not used. .Instead, the white space of the. start of a -= 
line and an end is the special case of video-data generating with the advantage which increases 
the amount of time amount which can be used since actual page data is generated. PURIRODO 
[ three counters are attached in the IOT interface controller 1691, and / data with these exact 
at the beginning of each color separation ] since a head and back end white (transparence) data 
are generated. The head white counter 1694 is used in order to count the initiation margin of 
each scan line. A count will be started if a line synchronizing signal with new line and page 
synchronous (sync) handler 1688 is received from IOT. While the head white counter 1694 has 
counted, the IOT interface controller 1691 carries out the repeat output of the single white 
cutting tool who made it activity impossible to read-out enable [ of data FIFO 1642 ], and was 
allotted to data FIFO 1642 by the head white repeat command. Repeat reading appearance of 
this white cutting tool is carried out by IOT170. If the head white counter 1694 amounts to 0, the 
video-data counter 1695 starts a count, and the IOT interface controller 1691 will make data 
FIFO 1642 and the output meta-bit FIFO 1640 enable (usable), and will pour those data to 
IOT170 under the synchronization from the IOT controller 1691. If the video-data counter 1695 
amounts to 0, the back end white counter 1696 will start a count, and the IOT interface 
controller 1691 will carry out repeat reading appearance of the single white cutting tool allotted 
to data FIFO 1642 by IOT170. 

[0086] The IOT interface controller 1691 operates independently from the portion made to fill up 
with the data of FIFO control, and the command / mask channel processor 1680, and the output 
meta-bit 1642 and FIFO 1640. The IOT interface controller 1691 receives a clock signal, a page 
synchronizing signal, and a line synchronizing signal from IOT170 through a line and the page 
synchronous handler 1688, and returns a return clock signal and a read-out data signal to 
IOT170. As long as it has the effective data with which the multi-channel combiner 1630 was 
filled up with data FIFO 1642 and the output meta-bit FIFO 1640, the IOT interface controller 
1691 is used in order to synchronize read-out of the data by exact time amount by IOT. 
[0087] As shown in drawing 5 , a bus interface 1610 has burst FIFO 1611, the sample channel 
control 1612, the slow channel control 1613, a register 1614, a decoder 1615, buffer memory 
1616, the channel mediation logic 1617, and the card controller 1618. 

[0088] Basic actuation of a bus interface 1610 is searching PAKKETTO on the bus which uses a 
direct memory access controller (DMA), and writing them in one of the five FIFO channels 1 620- 
1628. A bus interface 1610 is once programmed in front of each page, and since it is filled up 
with the FIFO channel 1620-1628 next, it operates independently. The channel mediation logic 
1617 is used in order to determine the priority with which each of the FIFOF channel 1620-1628 
is filled up. This is based on the signal from each of FIFO 1620-1628 generated when it is almost 
empty, programmable" weight" to each channel, and the interleave option to three of these 
channels. Weight directs the count of the line which remains as priority with the present highest 
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channel. The mediation method of the gestalt of operation of the 1st of a bus interface 1610 is 
based on three subsets of priority. The priority subset 1 is the always highest priority, and it 
includes drawing of a new sample and a mask channel pointer so that it may be explained in full 
detail later. Priority carries out alternation of the priority subsets 2 and 3. The priority subset 3 
of the priority subset 2 is a round robin drawing command including sample channel data, and it 
takes out a mask, a color, a meta-bit, and command channel data. 

[0089] The reason for a background of this mediation method is as follows. Although a pointer 
(subset 1) is small and there are not, as stated below, it is important drawing. [ many ] Sample 
channel data (subset 2) is the raw cutting tool who may demand the biggest bandwidth through a 
system. Other channels are called a "slow channel." The reason is that it has width of face with 
few those channels FIFO 1622-1628 than 32-bit width of face. If they are taken out, it is 
required to write the taken-out WORD in burst FIFO 161 1, and, thereby, the slow channel 
control 1613 can unpack them on the FIFO channel 1622-1628 according to those individuals in 
parallel. Between this actuation, other burst ejection may occur in parallel to the sample channel 
FIFO 1620. 

[0090] The burst transmission size of drawing is controllable to each channel. One of the 
registers 1614 stores the burst size to each channel. Moreover, there is an one-set register of 
the register 1614 which stores the address in the .memory. 150 which the data to each channeL- 
starts. Since memory size is saved, the offline processing (indirection) of 1 level is used for a 
mask channel and a sample channel in data ejection. Instead of using a single address-pointer 
register, each of a mask and a sample color channel has three registers. The 1st thing points at 
the address in the memory 1 50 in which the table (table) is stored. These each of a pair of 
specifies the portion of the memory 1 50 by which a next sample map or a next bit map section is 
found including the list of the address / size pairs. [ table / this ] The sample channel control 
1612 takes out the next address to the sample address register of a register 1614, and takes out 
the size of the block of drawing and sample data to the sample size register of a register 1614. 
Next, it can be taken out from the portion of memory 1 50, and it takes out the following 
address / size pair in a sample data table after that until the data of an amount with an exact 
bus interface 1610 is taken out. A mask channel is processed similarly. 

[0091] Since it generates continuously in the word boundary, in the case of the sample data 
which the data of the 1st actual valid byte generates in WORD, drawing is possible. Thus, the 
sample channel control 1612 compares the word address in the memory 150 actually taken out 
in the byte address in the memory 150 which was going to be taken out, and must be able to tag 
it to 3 bytes of the 1st WORD taken out with the "invalid" tag. Sample channel unpacker 1632A 
does not load these invalid cutting tools to internal sample FIF01632B, and can cancel them 
later. 

[0092] Other pairs of a bus interface 1610 contain the decoder 1615 which processes the buffer 
memory 1616 for making a data rate equal, the card controller 1618 which processes a low-level 
S bus (Sbus) card function, S BASURI QUEST address mapping, and decoding. One important 
function of a decoder 1615 is offering the interface to the serial port of IOT170 which transmits 
status information and can receive. 

[0093] D rawin g 6 shows the gestalt of implementation of instantiation of the 2nd of the IOT 
controller 260. As shown in drawin g 6 , the bus interface 2610 with same bus interface 1610, 
essential actuation, and configuration receives a 4-byte burst from a bus 1 14, and outputs a 32- 
bit data stream to a compressor (compressor) / decompressure (compression discharge 
machine) controller 2650, and the integrated combiner / channel FIFO 2630. An integrated 
combiner / channel FIFO 2630 unifies the multi-channel combiner 1630 with a data channel 
FIFO 1620-1628. A compressor / decompressure controller 2650 is controlled by meta-bit 
information transmitted from memory 1 50 while it enables the activity of the data compressed 
when transmitting data to the IOT controller 260 from memory 1 50. A compressor / 
decompressure controller 2650 enables meta-bit information to direct which type of 
compression was applied to the block with which data was received in this way. 
[0094] Therefore, a data compression can be optimized based on an object type (that is, is data 
other data types which may be compressed the optimal using the color picture data compressed 
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the optimal using the "JPEG" Goint photographic expert group) technique, white / black bit map 
data and run length encoding, or a binary compression technique like CCITT?). Therefore, based 
on the object type of the data inputted into a compressor / decompressure controller 2650, data 
is outputted to a sample data compressor / decompressure 2620, or the binary sample data 
compressor / decompressure 2640. Furthermore, the scanner interface 1 1 6 (you may be an 
interface to other devices like a digital camera) can be attached in a compressor / 
decompressure controller 2650, and it is real time, and thereby, the on-the-fly data from a 
scanner is obtained and compressed, it is transmitted to a compressor / decompressure 
controller 2650, compression discharge is carried out, and it may be inputted into the suitable 
channel of an integrated combiner / channel FIFO 2630. On-the-fly insertion of the portion of an 
image is enabled by this through the scanner or the object of other equivalence like the scanner 
of a copying machine, or an integrated copying machine / printer, and thereby, on-the-fly data 
does not need to change PDL description of a page image, and may be combined under control 
of a meta-bit channel to a page image. Furthermore, thereby, on-the-fly optimization of the 
portion of an image is enabled through a scanner or other equivalent devices. For example, if the 
rendering of the portion of an image should be carried out using the laser beam of higher level, 
an operator uses the increased exposure level set point, and can identify the rendering of which 
portion of an image should be carried out, „. . TrrTV ._ .. r . .... , Ti ... 

[0095] Once compression discharge of a sample or the binary data is carried out, it will be 
inputted into an integrated combiner / channel FIFO 2630, and it will operate, as substantially 
mentioned above about drawing 2 -4. 

[0096] Furthermore, since the IOT controller 260 contains the color space converter 
(transformer) 2670, sample color data and fixed color data can be arranged on the optimal color 
space, before it is stored or transmitted. As shown in drawing 6 , an integrated combiner / 
channel FIFO 2630 outputs 24-bit WORD (per color three colors X 8 bits) to the color space 
converter 2670, and this converter changes 24-bit 3 color data into 4 bytes of color data, next 
that data is returned to an integrated combiner / channel FIFO 2630 as 4 bytes showing C, Y, M, 
and K color detached core. Moreover, color data may be directly inputted into the color space ■ 
converter 2670 from a bus interface 2610. It may be used in order to choose the optimal color 
space conversion to. the specific object type to which meta-bit data control the color space 
converter 2670, and current data relates in both cases. As a portion of object optimization color 
space conversion, an optimal tone playback curve (TRC) may be chosen using a meta-bit. Next, 
the integrated combiner / channel FIFO 2630 which operates as mentioned above in relation to 
drawing 24 output output color data and a meta-bit to IOT170. According to the capacity and 
speed of IOT170, the last data may be outputted in a 8-bit cycle plus 1per output-4 meta-bit, or 
a 32-bit cycle plus 1 per output-4 meta-bit. 

[0097] In the gestalt of implementation of instantiation of the 3rd of the IOT controller shown in 
drawin g 7 , a compressor / decompressure 3650 is used only in order to control a sample data 
compressor / decompressure 3620. The binary sample data compressor / decompressure 2640 
of drawing 6 were replaced with more advanced structure. In the gestalt of implementation of 
this instantiation, a binary compressor / decompressure 3640 is in any of an adaptation 
compressor / decompressure, and a high-speed CCITT compressor / decompressure. However, 
this IOT controller 360 operates, as generally mentioned above about the gestalt of the 1st of an 
IOT controller, and the 2nd suitable operation. 

[0098] Finally, drawing 8 shows the gestalt of implementation of instantiation of the 4th of the 
IOT controller 460. In the gestalt of implementation of this 4th instantiation, an integrated 
combiner and a channel FIFO 4630 output three colors (24-bit WORD) or four colors (32-bit 
WORD) to the 1st color space converter 4670 and the 2nd color space converter 4675. Since 
two of 4 color detached cores outputted to IOT1 70 are generated, each of the 1st color space 
converter 4670 and the 2nd color space converter 4675 is used. Generally, each of a color space 
converter operates at speed twice the speed [ the combiner integrated, a channel FIFO 4630, 
and ] of packers 4672 and 4677. 

[0099] For example, it is the 1 st clock cycle, and the 1 st color space converter 4670 outputs a 
8-bit C color detached core data byte, it is the 2nd clock cycle and outputs a 8 bit M color 
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detached core cutting tool. Similarly, by the 1st clock cycle, the 2nd color space converter 4675 
outputs a 8 bit Y color detached core cutting tool, is the 2nd clock cycle and outputs a 8 bit K 
color detached core cutting tool. 

[0100] By the 1st clock cycle, the 1st color space converter 4670 outputs 8-bit C data to a 
packer 4672, and the 2nd color space converter 4675 outputs 8 bit Y data to a packer 4677. 
Similarly, by the 2nd clock cycle, the 1 st color space converter 4670 outputs 8 bit M data to a 
packer 4672, and the 2nd color space converter 4675 outputs 8 bit K data to a packer 4677. 
Since packers 4672 and 4677 operate in the one half of the speed of the color space converter 
4670 and 4675 ** next, they output 16 bit data unified with IOT1 70 from the 1st and 2nd color 
space converters 4670 and 4675 in parallel, and offer four color detached cores simultaneously 
as four 8-bit WORD altogether. Thus, the larger range of IOT170 can use it by this system, and 
this system contains the one pass, and 4 color copying machines / printer which uses four 
different print drums, in order to be the single pass of a copy sheet and to form all 4 color 
detached cores, and C, M, Y and K through IOT. 

[0101] The following drawings show the data structure stored in the PDL decomposition means 
130, IOT data, the command instruction generating means 140, and memory 150. Memory 150 
contains the RAM portion 151 and the non-volatile portion 152. The non-volatile portion 152 
may. consist of either of the memory devices of other equivalence which offer, a hard disk, a -,, 
dismountable tape, a floppy disk, an optical disk, a flash memory, and the non-volatile data 
storage over a long period of time. As shown in drawing 9 , after starting at step S10, a 
document is created at step S20 by document creator like an operator with a graphical artist or 
the technology of other desktop publication programs. 

[0102] Once a creator ends document creation at step S20, the print data for IOT will be 
prepared at step S30 using object assignment or object optimization compression, and a 
rendering technique. Preparations of the print data in step S30 are made by the PDL 
decomposition means 130, IOT data, and the command instruction generating means 140. 
Preparation of print data stores it in the RAM portion 151 of memory 150 using the data 
structure shown in drawing 28 -31. - 
[0103] Next, after print data is prepared at step S30, in step S40, it is determined whether the 
data structure of the RAM portion 151 of memory 150 should be stored in the non-volatile- ap- 
portion 1 52 of memory 1 50. **** with the storing step S50 a document creator may specify the 
storing step S50, and big [ a print system ] — you may require that the resource of a 
complicated document should be saved. Decision of saying [ that the data structure stored in 
the RAM portion 151 of memory 150 should be memorized ] stores a nonvolatile memory portion 
in the compressed page at step S50. After determining that the compressed page to this 
document stored by S50 should be printed, this requires inevitably that the page compressed as 
in step S60 should be searched, when a creator or a print system copies them to the RAM 
portion 151 from the non-volatile portion 152 of memory 150. Thus, the print data prepared at 
step S30 is outputted to step S70 irrespective of whether it was stored at step S50 and was 
again called at step S60, or it was directly transmitted by step S40. 

[0104] Moreover, IOT170 is not driving actively step S20-S50, step S1 10-130, and those 
substeps described later, therefore since real-time constraint does not restrict these steps, it 
should be understood that it is not necessary to perform on real time. Reversely, since IOT1 70 is 
driving step S70-S100 actively, it should be understood that it should perform on real time. 
Therefore, processing of the data in real time and the page to IOT170 on which failure of offer is 
printed by IOT are made into incorrectness. Depending on the type and capacity of the 
nonvolatile memory portion 152, step S60 does not have to be carried out, even if it performs on 
real time. 

[0105] In step S70, the print data prepared at step S30 is combined and printed using object 
assignment or object optimization compression discharge, and a rendering technique. 
Simultaneously, at step S80, real-time data is captured and synchronizes with the print data 
prepared at step S30. The real-time data of step S80 is captured from other sources like other 
devices which generate a scanner, the scanner portion of a copying machine, a digital camera, a 
remote computer, or data, and can be transmitted to the IOT controller 160 on real time. 
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[0106] Next, at step S90, a creator or a print system determines whether this print actuation is 
a calibration print. A creator or automatic calibration processing of IOT170 is step S90, and if it 
determines that this print is a calibration print, a print page will be automatically measured on 
real time in step S100, in order to determine whether object optimization rendering 
accommodation needs to correct which rendering of the object of a document. For example, the 
IOT controller 160 outputs a predetermined test document to IOT170 during the calibration test 
of one specific type. This test document includes the test patch by which a rendering is carried 
out, in order to simulate an object of a specific type like a pictures target or a photograph- 
(sampled) object, the inside of IOT170 after IOT170 prints a test document — or a mounting 
**** sensor measures the various colors of a test document to it, and provides it with the 
measurement data to the IOT controller 160. Being printed on a test document to the type of 
the actual color and object which were printed as directions by measurement data compares the 
color meant, and it adjusts the IOT controller 1 60. In this way, the tone playback curve drift of 
IOT1 70 produced by change in temperature, humidity, or other environmental factors may be 
corrected with the object optimization base by [ like a fixed color object, a sample image data 
object, or a color text object ] changing a tone playback curve to a different object type. Thus, a 
calibration print is measured, and object optimization rendering accommodation is made at step 
rSUO, and. control returns to step S70 for printing a actual document, — 
[0107] However, if this print is not a calibration print at step S90, although control progresses to 
step S1 10 and it is not real time, as for a creator, that printed document will determine whether 
to be O.K. or not there. When the printed document is not O.K., control progresses to step S120, 
edit of the object in the print data based on a creator is attained, and control returns to step 
S30. In step S30, an object may be adjusted through the operator interface of the object 
optimization ESS 100 in advance of smoothing (it makes an object type lose generally). Since it 
is not necessary to return to the original non-decomposing PDL document file and an operator 
or a creator can perform color space conversion (an unit or plurality), tone playback curve (an 
unit or plurality), and/or slight accommodation in other factors, the great portion of processing 
required in order to prepare print data using object optimization compression and a rendering 
does not need to be repeated, furthermore — since an object type is held at this point --^ these 
types of correction — each — ** — it is not repeatHike and is once made by the scan line to * 
an object. 

[0108] This edit step S120 that uses the information which can be used by the object 
optimization ESS 100 When processing change of the rendering relation to a document, a creator 
The step which calls again the document of the whole needed even when it is required only for 
the step which returns to a workstation, and few portions to change to a workstation display, 
The step which changes a document, the step which generates the new PDL version of a 
document, Before seeing the step which resends a document to a printer, and a new print, it 
differs from the Prior art in that the step which the time amount of the step which waits for a 
document to pass decomposition processing requires is avoidable. Before only the substep of 
the last of the preparation print data-processing step S30 can see a print with a new creator by 
the ability of rendering modification to each object on a page like modification to mid tone 
cyanogen separation of the specific pictorial object on a page inputting into a printer instead of, 
it is necessary to perform again within the object optimization ESS 100. Since the last stage of 
document generation is often advanced repeat processing, the amount of save of time amount is 
quite large. 

[0109] Furthermore, the rendering control which can use a document creator by workstation 
Since the color on which the direct control which can often be offered by the object optimization 
ESS 100 differs, and it gets down, and a color printer prints a workstation display indicates that 
a color differs A document creator is not by editing by workstation of a Prior art, and converging 
quickly with the desirable color to the object in a document is expected by using the high-speed 
reprint step S120 accompanied by edit. 

[01 10] however, a certain modification whose print is O.K. and which control progressed to step 
S130 from step S110, and was made at step S120 there when becoming — the object 
optimization ESS 110 — or it is saved to a standard format by document generated software for 
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automatic inclusion on a document. Next, control progresses to step S140 and processing ends 
it there. 

[01 1 1] Drawin g 10 shows the processing for preparing print data using object optimization 
compression and the rendering of step S30 of drawing 9 more to details. As shown in drawin g 
10 , print data-preparation processing of step S30 is started at step S200. In step S200 t the 
next page (or the 1 st) of the document generated at step S20 is obtained from the internal PDL 
file source means 110 or other remote PDL file source means 12 as a current page. 
[01 12] Next, in step S210, the object list of a current page is constituted and the object 
optimization rendering tag related in the specific object to this page is incorporated. In step 
S210, an object optimization rendering tag can be automatically generated from the object type 
determined to each object by the PDL decomposition means 130 and/or IOT data, and the 
command instruction generating means 140. Or while the automatic processing for generating an 
object optimization rendering tag is used as a default mode, when preparing a document at step 
S20, a document creator can contain clearly the object optimization rendering hint when 
specifying an object using PDL. These creator insertion rendering hints Defining an object type 
clearly, color space conversion, or a tone playback curve is defined clearly, Setting halftone 
screen frequency and/or an angle clearly and when that is not right The maximum laser power 
modulation .which directs the priority over GAMYUTO mapping usually automatically set up by 
the PDL decomposition means 1 30 and/or IOT data, and the command instruction generating 
means 140, and/or other desirable object optimization rendering parameters, namely, the thing 
for which a set point is set clearly — it contains. 

[01 13] Since the object list containing an object optimization rendering tag is generated to the 
current page in step S210, in order to guarantee that they were not canceled, the monitor of a 
system resource like the memory which can be used in step S220 is carried out. For example, a 
very complicated page like the complicated clipping region which has the sweep set up with a 
certain angle to the direction where a page intersects perpendicularly needs many objects for a 
degree with the inadequate memory resource of the RAM portion 151 of memory 150 in an 
object list. That is, this page includes the problem of navigation compression actually; 
[0114] Thus, the fall-back mode which does not use another memory for every object of each 
addition is offered. In this fall-back mode, the rendering of the current page may be carried out 
in the resolution which the rendering was carried out to the sample channel, and fell by the 
system resource. If step S220 determines that a resource is not enough, control will progress to 
step S230 and it will prepare the print data to a current page using fall-back mode. Generally, it 
depends for fall-back mode on generating the conventional bit map / cutting tool map used for 
conventional IOT170. in this case, as for a page, the print parameter for every object is 
optimized — as — although not printed, that page may be printed at least. Furthermore, since 
some PDL defines the print parameter to the present page by processing overflow of a resource 
with reference to a front page (that is, a page not being independently) by carrying out a default 
to the conventional bit map / cutting tool map, it is possible to perform such reference to the 
parameter [ as / in step S230 ] with which the defect page was defined above. 
[01 15] In step S230, attainment of the page which comes out of an available resource may start 
the conventional PDL decomposition processing from the 1st page of a current document. All 
the conditions and graphical operator (operator) parameters are reset by 0. The graphical 
operator from the 1st page is processed only in the limitation which maintains a graphical 
condition to accuracy. That is, a bit map or a cutting tool map is not written in. This continues to 
the independent page of the last before meeting with a defect page. Although both a graphical 
operator and image data are processed from the point, image data is not outputted to IOT. If a 
defect page is reached, the processed image data will be outputted to IOT. Processing of the 
continuing page and the output to those IOT(s) continue to the independent page of the 
beginning after meeting with a defect page. 

[0116] From this point, the restart of the object optimization PDL decomposition means 130, IOT 
data, and the command instruction generating means 140 is carried out by the 1st page of a 
current document, and they reset all data fields and graphical operators to 0. The object 
optimization ESS 100 continues object optimization processing, without generating image data to 
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the independent page of the beginning after the defect page was discovered. From this point to 
the following defect page, the PDL decomposition means 130, IOT data, and the command 
instruction generating means 140 operate as mentioned above. Next, this processing is repeated 
for every defect page until the whole document is printed. 

[01 17] Or in step S230, two parallel-processing operators may be initialized to a current 
document. The 1st processing operator may be object optimization processing. The 2nd operator 
may be the conventional cutting tool map / bit map processor. An object optimization processor 
can be continued until the 1 st defect page is discovered. At this point, the 2nd processor starts 
actuation, without generating image data to the last independent page before a defect page is 
discovered. Although image data is generated from this point to a defect page, it is not outputted 
to IOT170. Next, to the independent defect page after first page, it is generated and a defect 
page and all the continuing pages are outputted to IOT by the conventional processor. If it meets 
with the independent page of the beginning after a defect page, an object optimization processor 
will start analysis of a graphical operator, without outputting print data to IOT from a defect page 
to the independent page of the beginning after a defect page. 

[01 18] From this point, an object optimization processor generates the data by which object 
optimization was carried out again, and outputs it to IOT170, and it is continued until it meets 
_with the following defective page. At this _event, the graphical condition of the. conventional . . , 
processor is updated from the 1st independent page after the 1st defective page to the 
independent after [ the 2nd defective page ] last page. Next, above-mentioned processing is 
repeated until the page of the last of a current document is printed. 

[01 19] However, if it determines that step S220 has an enough memory resource, control will 
continue to step S240 and a scan line and a command will be generated [ then, ] with the scan 
line base. Next, in step S250, real-time channel data is extracted and it is stored in memory 150: 

[0120] It is determined whether steps S230 and S250 continue to step S260, and have a page 
[ document / current ] further to be processed there. Supposing it is, control will return to step 
S200. However, if there is no page processed further, control will continue to step S270 and will 
return control to step S40. 

[0121] Drawing 1 1 shows the processing for joining together using object optimization 
decomposition and the rendering of step S70 of drawing 9 , and printing more to details. As 
shown in drawing 1 1 , the processing which step S70 combines and is printed is started at step 
S300. In step S300, the compressed data to the next page (the 1 st) of the set (namely, page of a 
current document) with which the page was collated is obtained. The data with which this 
following page was compressed is obtained from the RAM portion 151 of memory 150 with a bus 
interface 1610 through a bus 114. 

[0122] Moreover, the compressed data may be stored in the nonvolatile memory portion 152 of 
memory 150. This is useful when it desires a reprint [ without the need of repeating processing 
for a creator preparing print data using object assignment compression and the rendering of step 
S30 / the copy of a document page ]. In order that the compressed data may control an object 
rendering function, thereby, object optimization capacity is not lost including meta-bit data. 
[0123] Next, in step S310, using the multi-channel combiner 1630, compression discharge is 
carried out and the data with which the current page was compressed is combined. Next, in step 
S330, in order to optimize the page printed by IOT170, the meta-bit information offered to the 
IOT controller 160 is used so that the object optimization rendering method may be chosen and 
it may choose between simultaneous input streams. 

[0124] That is, the multi-channel combiner 1630 is the object base, and in order to determine 
parameters, such as color space conversion, a tone playback curve, halftone generator 
frequency and a screen angle, the maximum laser power set point, and/or other information, it 
can use meta-bit information. The optimal data is determined based on processing of a different 
type applied to data under control of a meta-bit, and is outputted to IOT170. 
[0125] Moreover, they may be used by the multi-channel combiner 1630 so that other meta-bit 
information may be outputted to IOT170 by the multi-channel combiner 1630, while some of 
meta-bit information generates object optimization data. In order that these meta-bits may be 
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outputted to the IOT170 control subsystem of IOT170 and these meta-bits may optimize print 
data further, color space conversion, a tone playback curve, the maximum laser power set point 
and/or halftone generator frequency, and a screen angle are included. 

[0126] Moreover, all the meta-bit information is transmitted to the subsystem of IOT170 with 
print data by the IOT controller 160. Furthermore, some modes of object optimization renderings, 
such as the maximum laser power set point, color conversion, and tone playback, may be applied 
between the processings for preparing print data using the object assignment rendering of step 
S30, and compression while a meta-bit controls other modes in IOT170 in the multi-channel 
combiner 1630. 

[0127] If a current page is printed by IOT170 in object optimization form in step S330, control 
will progress to step S340 and it will be determined whether the page of the last of a current 
copy was printed there. When the last page is not printed yet, control returns to step S300. 
However, if the print of the page of the last of a current copy is completed, control will continue 
to step S350 and it will be determined whether all the pages of hope were printed there. 
Supposing that is not right, it will progress to step S360, and the increment only of 1 is carried 
out, then the number of copies [ there ] progresses to step S370, the pointer of a current page 
will be reset to the page of the beginning of a current document, and, finally control will return to 
step S300., However, if step S350 determines that.the last page was printed, control wilLcontinue_ 
to step S380 and will return control to step S90. 

[0128] Drawing 12 shows the processing for constituting the object list which has the object 
optimization rendering tag of step S210 of dra wing 10 more to details. As shown in drawing 1 2 , 
the configuration of an object list is started by reading a PDL document file in step S400. Next, 
in step S410, the language construct of the following (beginning) is obtained as a current 
language construct, and is. analyzed. After a current language construct is analyzed, a standard 
graphics interface is called. The analysis of PDL led to a standard graphics interface and other 
actuation changes from one PDL to other PDL. These processings are. well— known. 
[0129] Next, it sets to step S420, and the present language construct is analyzed in order that it 
may determine whether direct the present end-of-page condition. If a current language 
construct denotes a current end-of-page condition, control will progress to step S430 and the 
clipper field of a current page will be verified. Clipper verification processing is further stated to 
details in relation to step S1 140-S1 160 of drawin g 19 . If a current clipper field is verified in step 
S430, control will progress to step S440 and control will be returned to step S220. 
[0130] If a current language construct does not have a finger example of a end-of-page 
condition current at step S420, control will progress to step S450. In step S450, a current 
language construct is checked in order to know whether it is a color operator. Supposing it 
meets, control will progress to step S460 and color operator processing will be performed. 
[0131] However, in step S450, if it is determined that a current language construct is not a color 
operator, control progresses to step S470, and a current language construct will be checked in 
order to know whether it is a masking operator. If it becomes so, control will progress to step 
S480 and masking operator processing will be performed. 

[0132] However, in step S470, if a current language construct is not a masking operator, control 
progresses to step S490, and the following language construct will be checked in order to know 
whether it is a condition operator. If it becomes so, control will progress to step S500 and 
graphical condition operator processing will be performed. All steps S460, S489, and S500 return 
to step S410. 

[0133] If it is finally determined that a current language construct is not a condition operator in 
step S490, control progresses to step S510, and error indication will be outputted by the object 
optimization ESS 100 in order to direct that current language must have been analyzed 
appropriately. Next, control returns from step S510 to step S20 through step S520. 
[0134] It should be understood that the color operator checked at step S450 contains 
"setcolor", "image", "colorimage", and a operator like the command of equivalence. Of course, it 
depends for a actual command on PDL language. Similarly, the masking operator command 
checked at step S470 contains "fill", "stroke", "character", and such other commands. 
Moreover, it depends for a actual command on PDL language. Finally, the condition operator 
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command checked at step S490 contains "setclipper", "setstroke width", "setrenderhint", and a 
command like such other operators. Moreover, it should be understood that it is dependent on 
the PDL language with which a actual command is used. 

[0135] Drawing 13 shows the processing for generating the scan line data of step S240 of 
drawin g 10 more to details. As shown in drawing 13 , it starts by initializing an active object list 
at the processing step S600 for generating scan line data, and setting a scan line to 1. 
[0136] Next, in step S610, it merges to the active object list with which each new shelf object 
from a current scan line aligned. Drawing 28 shows the general-purpose form of the scan line 
object list data generated during the configuration of the object list which has an object 
assignment tag in step S210. As shown in drawin g 28 , the pointer which points out the object 
started on the 3rd scan line 1513 points out the 1st object (beginning) 15131 on the 3rd scan 
line 1513, and, on the other hand, it points out the 2nd object 15132 on a scan line 1513. In this 
structure, an object list as shown in "15131" and "15132" contains the object positioned by the 
list according to the relative ranking of the corresponding PDL language construct which 
generates them. 

[0137] however, the active (it sorted) object which aligned — the starting position of an object - 
- and it aligns in right sequence from the left. Thus, the 1st object of the active object list which 
aligned is an .active object which has a leftmost starting position. . Similarly, the .object of the last : 
on each scan line is an object which has ** with a rightmost starting position. Scan line ****** 
each of that object is merged to an active list by processing of a given scan line so that 
sequencing to the right from this left may be maintained. Generally, an active object list starts in 
the scan line before a current scan line, and contains the object which is still active. 
[0138] If it merges into the active object list with which a new object aligned at step S610, 
control will progress to step S620. In step S620, it is generated from the active object list with 
which the run list to a current scan line aligned, next, determining which run of a run list has a 
run list to a there current scan line in a "crowning" along with each point of a scan line by 
control progressing to step S630, i.e., the point, — all — others — it graduates by determining 
the run which is not in the bottom of a run (flattened). 

[0139] In step S630, smoothing of a run list advances control to step S640. In step S640, the 
sequencing list of the -commands and colors to a current scan line is generated. A command is 
generated in order to ensure being set up appropriately so that that a suitable color can use with 
a color register, DISUIBURU [ mask data / enable or ] appropriately, the sampled image data 
being able to use if needed, and a meta-bit may optimize hardware processing of the laser 
modulation set point performed by compression discharge, color space conversion, tone playback 
curve processing, the IOT controller 160, and IOT170. The color in the form of referring to the 
pallet is generated in order to ensure that reading appearance of an exact color and the 
rendering tag information is carried out from the pallet to each instruction. 
[0140] Control progresses to step S650 after step S640, and it is removed from the active 
object list with which the item consumed there aligned. An object is consumed when a current 
scan line is a scan line of the last in which an object appears. Next, in step S660, the number of 
scan lines is checked in order to determine whether the current number of scan lines is the scan 
line of the last of a page. Supposing that is not right, control will progress to step S670 and the 
increment of the number of scan lines will be carried out only for 1 there. Flows of control return 
from step S670 to step S610. However, if a current scan line is the last scan line, control will be 
returned to step S250 through step S690. 

[0141] After scan line data is generated at step S240, control progresses to step S250. Drawing 
14 shows step S250 more to details. Processing is started at step S700 by extracting, 
compressing and storing command data, the feature of command data sake — Lempel - a jib — 
it is used in order that well-known compression technology like - Welch (LZW) may compress 
command data. Command data is extracted from a smoothing run with the scan line base. 
Command data is stored in a part for the command channel data division of the RAM portion 151 
as shown in drawing 31 . 

[0142] Next, in step S710, fixed color data are extracted, compressed and stored so that it may 
be explained in full detail below. Next, it sets to step S720, and meta-bit data are extracted, 
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compressed and stored. It sets to step S730, a mask pointer is extracted and stored, and the 
mask data which those mask pointers point out are extracted, compressed and stored. Like [ in 
the case of command data ], in order that a Prior art like LZW may compress a fixed color and 
meta-bit data, it is used. Like [ in the case of an above-mentioned step ], fixed color-data and 
meta-bit data and a mask pointer are extracted from a smoothing run list, are the scan line base 
and are stored in the fixed color channel portion of the RAM portion 151, a meta-bit channel 
portion, and a mask-data channel portion, respectively. These mask data are extracted similarly 
and then are compressed using known 1-bit compression technology like run length encoding, 
CCITTGroup4, and other compatible systems. Once it is compressed, mask data are stored in 
the mask-data channel portion of the RAM portion 151 again. 

[0143] Next, in step S740, it is stored and an extract and the sampled image data are stored in 
the sample data channel portions of an extract, compression, and the RAM portion 151 for the 
sampled image pointer. Step S710- Processing of S740 is dramatically similar. However, Joint of 
International Organization for Standardization (InternationalStandards Organization) Photographic 
Expert Although Group (JPEG) defined, different compression technology for every type [ like ] 
of data is used. Step S710- Once all parts for the data division which are different by S740, and 
types are extracted, compressed and (probably) stored, control will return to step S260 through 

[0144] Drawing 1 5 shows how to process the color operator of step S460 of drawing 12 , more 
to details. Color operator processing is started by determining whether offer the image with 
which the color operator was sampled at step S800. If it is not the image with which it was 
sampled, control will progress to step S810. In step S810, a color palette is checked, in order 
that the fixed color directed with a current language construct may determine whether it already 
has the same entry as a color palette. If a pallet entry is established first, the rendering tag field 
will be set to a default. An answer is affirmation, when it checks in order to know whether there 
is any same pallet entry as long as the rendering tag leaves a default. If it becomes so, control 
will progress to step S820 and the pallet entry which has the same color model as being directed 
with the current following language construct there and pixel data will be detected. 
[0145] However, for example, if the rendering tag is changed next, an answer is negation and a 
new pallet entry needs to be generated by step S1 050 of drawing 1 6 . Thus, control progresses 
that the answer of step S810 is negation to step S830, a new pallet entry uses the color model 
and pixel data which are directed with a current language construct by ****, and it is established 
in a color palette. Next, in step S840, in order that a hashing function (function) may determine a 
suitable pallet index, it is applied to the pixel data directed with a current language construct. As 
shown in drawin g 30 , a pallet consists of two or more 1521 to 152 n index slots. Each hash table 
(table) of a pallet 1520 has many pallet entries, and each of a pallet entry may be in any of a 
fixed color entry and the sampled entry. A pallet is stated more to details later. Next, in step 
S850, a current pallet entry is inserted in a pallet by the hash table slot determined by the pallet 
index. 

[0146] Instead of the setup of a new pallet entry, a current fixed color is independently storable 
until it needs for step S1050 to set a rendering tag to this current fixed color. In this case, it is 
formed by the rendering tag field by which a new pallet entry is already reset from the default 
only at this event. 

[0147] However, step's S's800 decision of that the color operator offered the sample image 
advances control to step S860. At step S860, an image resolution divisor is calculated based on 
image data and the IOT resolution which can be used. As stated with reference to the bits 6 and 
7 of a table 4, since the resolution which can be obtained to IOT is generated, an image 
resolution divisor directs what clock cycle ****** of each pixel of the sampled image is carried 
out. 

[0148] next, the latest "the current conversion (currenttransform)" evaluated by the image 
resolution divisor and graphical condition operator processing in which current image data was 
determined at step S860, in step S870 — following — a revolution — and/or, a scaling is carried 
out. Next, in step S880, a new color palette entry uses the image data by which a current color 
model and current were sampled, and is established. 
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[0149] Next, in step S890, a pallet index is calculated by applying a hashing function to image 
data height (S size), i.e., "S-Size." Next, in step S900, a current pallet entry is inserted in a color 
palette by the hashing table slot determined by the pallet index. 

[0150] Next, from either of steps S820, S850, and S900, control progresses to step S910 and the 
"currentcolor (current color)" pointer generated in graphical condition operator processing there 
is set to the current pallet entry determined by steps S820 and S850 or S900. Next, control 
progresses to step S410 through step S920. 

[0151] Drawing 16 shows how to process the masking operator of step S480 of drawing 12 , 
more to details. Masking operator processing is started at step S1000 by determining whether 
parameter"renderhint(rendering hint)" is already set by graphical condition operator processing. 
Supposing that is not right, control will progress to step S1010 and an object optimization 
rendering tag will be determined automatically there. However, if parameter "renderhint" is set, 
control will progress to step S1020 and an object optimization rendering tag will be drawn from a 
"renderhint" parameter (an unit or plurality) there. 

[0152] That is, it is determined by analyzing an object type first to a current language construct 
depending on the number of the level of distinction offered between the types with which the 
object type as which, as for the object optimization rendering tag, the current language 
construct was determined when becoming and object to which parameter "renderhint" is not set 
differ from each other. If only the single level of distinction is enabling, the object optimization 
rendering tag determined in step S1010 will distinguish an image object (for example, halftone 
object) from for example, a non-image object (for example, a text and a line art object). 
Supposing the level of an addition of distinction is enabling, an additional rendering tag will be 
generated so that saturation level which is different in the same object, which color-space- 
changes and is different and which tone-playback-curves and is different may be offered. It is 
generated for every object in order to direct the laser power set point used when at least one 
rendering tag writes in the data of the object in any case. 

[0153] A set of a "renderhint" parameter overrides the value determined automatically, 
otherwise, the value determined at step S1010 with an explicit instruction from a document 
creator in step S1020. Thus, if a document creator is not so, it can override the rendering tag 
set at step S1 010. Therefore, although a "renderhint" parameter may not be required; it can 
specify what an object type is. It may be the independent type of the hint which directs the 
object with which a document creator wants to gain an observer's eyes irrespective of which 
object type this object type is. Or "renderhint" has this object in a background and you may 
direct not to want to gain an observers eyes, "renderhint" may direct the thing for which the 
edge of an object should be made into Sharp and which do not come out. "renderhint" may 
direct that saturation should not be boosted and the color by which this object was defined 
should be held, "renderhint" may direct that a different specific laser power set point from a 
default set point to the type of an object should be used instead. 

[0154] Moreover, "renderhint" may define an object type by the remaining portion of analysis 
following a default mode clearly based on the subparameter of the defined object type and the 
undefined. 

[0155] Next, from step S1010 and step S1020, control progresses to step S1030 and the 
rendering tag of the "currentcolor" condition set by graphical condition operator processing by 
**** is updated. If a "currentcolor" tag is not in agreement with the rendering tag to the pallet 
entry as which it was instructed by "currentcolor" instead of a default tag as shown in drawin g 
12 , and 15 and 16, the pallet entry must be copied, the rendering tag of the new pallet entry will 
be updated, and a "currentcolor" pointer will be updated by the new pallet entry. 
[0156] Moreover, when the new pallet entry is not generated between the processing color 
operator step S460, color data are not inserted in a pallet and held separately. In this case, a 
new pallet entry is generated at step S1030, and that color value is set to the place held 
separately. This new rendering tag of a pallet entry is set to the value determined in step S1010 
or step S1020. This new pallet entry is inputted into a pallet at this time by performing steps 
S840, S850, and S910 as a portion of step S1050. 

[0157] Next, in step S1040, since one or more primitive (Lord) objects, such as a box and a bit 
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map, are generated, scanning conversion of the current object is carried out. Scanning 
conversion is well-known processing. Next, it is determined at step S1050 whether all the 
primitive objects were processed. If one of primitive objects remains, control will progress to 
step S1060 from step S1050, and the following primitive object (beginning) will be obtained from 
a masking operator as a current primitive object by ****. Next, in step S1070, primitive masking 
object processing is performed to a current primitive object. Next, control returns to step S1050. 
This loop continues until it determines that there is no primitive object by which step S1050 
should be processed. In this case, control returns to step S410 through step S1080. 
[0158] The more detailed version of the graphical condition operator processing stated at step 
S500 of d^mngj\2 is shown. In drawing 1 7 , graphical condition operator processing of step 
S500 is started by determining whether the "setclipper" operator was set at step S1 100. 
[0159] Control will progress to step S1 110 and that the "setclipper" operator is not set will 
determine whether the "setrenderhint" operator was set to, if it becomes. Supposing that is not 
right, it progresses to step S1 120, and control will set a graphical condition to this condition 
operator, and will progress to step S1 180. However, if a "setrenderhint" operator is set at step 
S1 1 10, control will progress to step S1 130 and the "renderhint" parameter in a graphical 
condition will be set to the rendering hint directed by the "setrenderhint" operator there. 
Control progresses step S 1.1 80 again from step S1130. - 
[0160] However, in step S1100, if a "setclipper" operator is set, control will progress to step 
S1 140, a there current clipper object will exist, and it will be determined whether the integrity 
attribute is "perfect." If it becomes so, control will progress to step S1 150 and a current perfect 
clipper object will be changed into a sweep object there. Next, the sweep outline shown as a field 
r1 is set to a current clipping region. Simultaneously, the fill (restoration) field of a sweep shown 
in a field r2 is set to the. sweep object under a current clipping region. However, when a current 
clipper object does not exist, or when the current existing clipper object does not have the 
integrity attribute of "complete (it is perfect)", control progresses to step St 160 directly from . 
step S1140. 

[0161] In step S1 160, this object is inserted in a scan line alignment active object list as a scan 
line of the beginning of an object. Step S1 160 forms the "clipper verification" processing S430 
which was shown in drawin g 1 2 and mentioned above from step S1 1-40. Next, control progresses 
to step S1 1 70 and the "currentclipper" command of a graphical field is set [ then, ] to a new 
clipper field. Next, in step S1120 and step S1 130, control progresses to step S1 180 and control 
returns to step S410. 

[0162] As step S620 of drawing 13 was described, more detailed description of the processing 
for generating a scanning line list is shown in drawin g 18 . The processing for generating a 
scanning line list is started in step S1200 by setting variable "thisobject" to the object of the 
beginning of the active object list of a current scan line. 

[0163] Next, in step S1210, variable "thisobject" is tested in order to determine whether it 
points out an effective object. Supposing variable "thisobject" does not point out an effective 
object, control will return to step S630 through step S1280. However, if "thisobject" points out 
an effective object, it will always become truth immediately after setting "thisobject" to the first 
object, and control will progress to step S1220. 

[0164] In step S1220, "thisobject" is checked in order to know whether it is a sweep type 
object. If it becomes so, control will progress to step S1230. It merges into the run list with 
which one run aligned for every piece of s1 outline of "thisobject" on the present scan line in 
step S1230. Each of the merged run consists of a starting position in alignment with the scan 
line, and a termination location. Each run consists of a pointer which points out the lower layer 
sweep object s2 of "thisobject" again, and a layer and color data may be extracted. As 
mentioned above, s1 field was effectively set to the clipping region, when a sweep was 
generated, and another side s2 field was set to the lower layer sweep object of a current clipping 
region. Control progresses to step S1270, after performing step S1230. 

[0165] In step S1220, when the class of "thisobject" is not a sweep, control progresses to step 
S1240, and "thisobject" is checked there in order to know whether it is a clipper type object. If 
it becomes so, control will progress to step S1250. In step S1250, from a "thisobject" inside list, 
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each object resists the clipper of "thisobject" and clips. Inside lists are lists of objects added to 
this list while being collected for this clipping object between the primitive masking object 
processings of step S1740-S1770 which are shown in drawing 23 and stated more to details 
below. That is, each inside list of objects relates to the clipping object which corresponds while 
the clipping object which corresponds as a current clipping region was effective. Like what was 
mentioned above about s1 sweep outline, the clipper of "thisobject" was set to the effective 
clipping region, when [ this ] clipper object generation was carried out. An object is clipped by 
removing all the portions of the object on the outside of the clipper of a clipping region. 
[0166] after an object clips, each profit **** run is merged into the run list which aligned. Each 
run consists of a starting position in alignment with a scan line, and a termination location in step 
S1220. However, each run consists of a layer from the inside list of "thisobject", and a pointer 
to the clipped object to color data in step S1250. Like the case in step S1230, once processing 
is completed, control will progress to step S1270. 

[0167] In step S1240, when the class of "thisobject" is not a clipper, control progresses to step 
S1260. In step S1260, it merges to the run list with which the run for every piece of "thisobject" 
of the present scan line aligned. Each run consists of a starting position in alignment with a scan 
line, and a termination location like [ in the case of step S1230 and step S1250 ]. However, it 
consists of a pointer to "thisobject" [ as opposed to / **♦* / in this case / again / a layer and . ^ 
color data in each run ]. Like [ in the case of step S1230 and step S1250 ], once processing of 
step S1260 is completed, control will progress to step S1270. 

[0168] It is set to the object variable "thisobject" is instructed to be by the "next" field of 
current "thisobject" in step S1270. Therefore, following "thisobject" turns into current 
"thisobject". Control progresses to step S1210 from step S1270. 

[01 69] Drawing 1 9 shows the processing for graduating the run list of step S360 of drawing 13 , 
more to details. As shown in drawin g 19 , the processing which graduates a run list is started at 
step S1300. In step S1300, the foreground and background object of a current run are initialized 
by the white object which has a default rendering tag. A starting position and a termination 
location are initialized by initiation of a current scan line. Finally, variable "currentstart" is 
initialized by initiation of a scan line. 

[0170] Next, in step S1310, variable "currentstart" is checked in order to determine whether 
termination of a scan line was reached. When that is not right/control progresses to step S 1320 
and the next visible run is identified there. 

[0171] Next, control progresses to step S1330, and it checks in order to determine whether they 
of the foreground and background object color, and rendering tag of the next visible run are the 
same as that of the foreground of the object of a current run and a background object color, and 
a rendering tag there. If this is truth, control will progress to step S1 360 and a run will be 
combined there by setting the termination location of a current run to the termination location of 
the next visible run. However, when this is not truth, control progresses to step S1340 and the 
there current command and there current color to a run are generated. Next, in step S1350, the 
next visible run turns into a current run. 

[0172] Then, both steps S1350 and S1360 progress to step S1370, and it is set in the 
termination location of the present run of "currentstart". Next, the control from step S1370 
progresses to step S1310. In step S1310, if "currentstart" reaches to termination of a scan line, 
control will progress to step S1380 and will be generated there for a current run of the set of 
the last of a command and a color. Control returns from step S1380 to step S640 through step 
S1390. 

[0173] Drawing 20 shows the processing for generating the command and the present present 
color to a run of a scan line of steps S1 340 or S1 380 more to details. [ of drawing 19 ] In step 
S1400, the foreground object of a current run is investigated, in order that the object may 
determine whether to be transparence or not. That is, the enquiry is whether to be the object 
15570 of the bit map type with which the object has the true clear field 15574. Supposing that is 
not right, control will progress to step S1410. In step S1410, the foreground object of a current 
run is investigated in order to know whether the object is the class sweep type object 15580. 
Supposing that is not right, control will progress to step S1420 and will generate the Normal 
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command and a color. Next, control progresses to step S1460. 

[0174] If it is determined that a foreground object is the sweep class type object 15590 in step 
S1410, control will progress to step S1430 and a sweep command and a color will be generated. 
Next, control progresses to step S1460 again. However, in step S1400, control progresses to 
step S1440 with decision **** in case of the object of the class bit map type with which the 
foreground object of a current run has the true clear field, a background chain is processed, and 
a mask-bit map is fixed. Next, control progresses to step S1450 and generates a command and a 
color using a mask. Next, control progresses to step S1460 again. 

[0175] This procedure is not common in the point that therefore it may be called to two steps, 
thus, the step S1460 — which of steps S1340 and S1380 — this procedure — call appearance - 
- or [ bottom ] — determining — the following step S1350 with appropriate control, i.e., a step, 
and S1370 — it returns. That is, if generation of a command and a color is called at step S1340 
to a current run procedure, control will progress to step S1350. Similarly, if generation of a 
command and a color is called at step S1380 to a current run procedure, control will progress to 
step S1390 and control will be returned to step S640. 

[0176] As mentioned above, step SHOO operates so that the object of the present run may 
determine a foreground color, while the object directed by that background field determines the 
color which is "0" bits of the mask of this run, when the.foreground object of the. present run is 
transparence (namely, bit map class object). However, you may be the transparence bit map 
which is the same or has a different foreground color in itself [ background object ]. Two 
adjoining clear layers may be combined by applying a logic OR function to those bit maps like 
[ when a foreground color is the same ] the case where it has a black alphabetic character bit 
map. Since the original writing of the mask channel map of this field was overwritten by the lower 
bit, OR of the bit map of a lower bit map object is carried out to that map at this step. Carrying 
out OR of the transparence background to the object on it, and joining together can continue 
until it reaches a transparence background layer using the color of different "1" bit from the 
upper object. At this point, the conflict in the desirable activity of a mask channel was seen. It is 
solved by changing into a run the group of "1" bit which adjoins spatially [ the transparence 
background bit map which carries out a conflict ], and applying "smoothing" processing 
recursively. Thus, the transparence background object which carries out a conflict is changed 
into the set of the object which is not transparent. This processing follows a background chain 
until an opaque object or a layer "0" white paper is discovered. 

[0177] Drawin g 21 shows more detailed description of the fixed color extract of step S710 of 
drawing 14 , compression, and storing processing. An extract, compression, and storing fixed 
color processing are started at step S1500. In step S1500, following referring to the color 
(criteria) (beginning) is obtained as current refer to the color. Present referring to the color is a 
pointer which points out one of the pallet entries of the pallet data structure shown in drawing 
30 . 

[0178] Next, in step S1510, color data are obtained from a current pallet entry. The color class 
field 15233 which directs whether it is the image pallet entry which the rendering tag field 15232 
which offers the following link 15231 to which each fixed color type palette entry 15230 points 
out the next pallet entry of this hash table slot, and the data about what the rendering of this 
pallet entry should be carried out, and this are fixed color palette entries as shown in drawing 
30 , or was sampled, or it is the pallet entry of other types is included. The color model field 
1 5234 directs the desirable color space conversion for changing this color into CMYK with a 
rendering tag field while directing which type of color model (for example, RGB, CMYK, CIELab, 
or in addition to this) pixel data uses. Finally, the pixel value field 15235 stores actual color data. 
[0179] Next, in step S1520, reading appearance of the pixel data of a current pallet entry is 
carried out from the pixel value data field 15235. Next, in step S1530, the pixel data by which 
reading appearance was carried out exactly is stored in the channel data structure of RAMI 51 in 
the location which can be used for the degree of a fixed color channel, as shown in draw ing 31 . 
[0180] It is foreknown that the pixel data which consists of mixture of a color model is stored in 
a channel data structure in this way. It is changed into CMYK (or other IOT assignment) data 
under control of a meta-bit in IOT170 or the multi-channel combiner 1630 as mentioned above. 
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Moreover, the color conversion for which the color model and the rendering tag field opted can 

be applied to pixel data, and can change it into CMYK as a part of step S1520. 

[0181] Next, in step S1540, a pallet is checked in order to determine whether current referring 

to the color is last referring to the color. Supposing it is not so, control will be again chosen as 

step S1500 as current in return and its following refer to the color refer to the color. However, 

when current referring to the color is last referring to the color, control progresses to step 

S1550. 

[0182] In step S1550, from memory, reading appearance of the color data in fixed color channel 
data channel structure is carried out, they are compressed, and are re-stored in compression 
form. The data transfer through a bus 1 14 is minimized by compressing the fixed color data 
stored in the fixed color channel field like [ in the case of other channel data ]. 
[0183] If fixed color data are compressed and it is stored in step S1550, control will return to 
step S720 through step S1560. 

[0184] Drawing 22 shows more detailed description of the meta-bit extract of step S720 of 
drawin g 14 , compression, and storing processing. As shown in drawing 22 , the processing which 
extracts, compresses and stores a meta-bit is started at step S1600. 
[0185] In step S1600, following referring to the color (it being a pointer to a pallet entry) 
(beginning) is obtained as present refer _to. the color similarly in step S1 500 of drawin g 2 1 . 
Similarly, in step S1610, a rendering tag is obtained from the rendering tag field 15232 of the 
fixed color palette entry 15230, and the sampled rendering tag field 15242 of the image pallet 
entry 15240 similarly in step S1510. Since both both the fixed color palette entries 15230 and 
sampled image pallet entries 15240 contain a rendering tag, this processing is not limited to a 
fixed color palette entry as in the flow chart shown in dra wi ng 21 . 

[0186] If a rendering tag is obtained at step S1610, control will progress to step SI -620: In step 
S1620, the lookup of the rendering tag is carried out in the translation table which changes 
assignment between a printer independent rendering tag and an IOT assignment meta-bit. Thus, 
lookup processing of step S1620 returns the IOT assignment meta-bit value which offers 
i suitable hardware **/suitable for IOT1 70 of assignment, or software processing control based on 
the rendering tag of a current pallet entry. 

[0187] When a meta-bit value is acquired- at step S1 620* control progresses to step S1 630 and it 
is stored in the location which can be used for the degree of the meta-bit channel of a channel 
data structure by which the meta-bit value over the there present pallet entry is shown to 
drawin g 31 . 

[0188] Next, in step S1640, current referring to the color is checked in order to know whether it 
is last referring to the color. If that is not right, control will be again chosen [ to step S1600 ] as 
current in following refer to the color refer to the color return and there. However, when current 
referring to the color is last referring to the color, control progresses to step S1650. 
[0189] In step S1650, the meta-bit data stored in the meta-bit channel are compressed, and it is 
stored in the meta-bit channel of a channel data structure. Next, control returns to step S730 
through step S1660. 

[0190] Drawin g 23 shows more detailed description of primitive masking object processing of 
step S1070 of drawing 1 6 . As shown in drawin g 23 , primitive masking object processing is 
started at step S1700. In step S1700, a current primitive masking object is checked in order to 
determine whether it is a bit map primitive. As mentioned above, primitive objects are a box, a bit 
map, etc. If it becomes so, control will progress to step S1710, it will act to a mask-bit map as 
the Brit of this bit map primitive there (Blitted), and this bit map primitive will overwrite the data 
beforehand stored in the location which acts as a Brit. "A BURITTI ring (Blitting)" is a Prior art 
which is called "bit level block transfer" or "BITBLT" processing, and enables modification of 
memory block on a cutting tool or not the word boundary but a bit boundary. Next, control 
progresses to step S1720 from step S1710. When a current primitive masking object is not a bit 
map primitive, control progresses to step S1720 from step S1700. 

[0191] Next, in step S1720, a current primitive masking object is checked in order to determine 
whether a clipping object more restrictive than a page boundary box is effective. When such a 
clipping region is not active, control progresses to step S1730 and this object is added to the 
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scan line object list corresponding to the first scan line to this object there. That is, this object 
is added only to the scan line object list of a scan line with which it appears first. Next, control 
progresses to step S1780 from step S1730. 

[0192] However, when clipping regions other than a page boundary box are effective, control 
progresses to step S1740 from step S1720. In step S1740, a current primitive masking object is 
checked in order to determine whether be the portion of an imperfect sweep, although it is 
existing. If it becomes so, control will progress to step S1750 from step S1740. In step S1750, a 
current primitive masking object is added to the sweep subitem of a current clipper object. 
Although it is existing, one imperfect type of a sweep is a simple primitive object like a box. When 
a current primitive masking object adjoins the existing primitive object and is discovered, a new 
sweep object is generated and a primitive object current by existing is linked to the s2 field of a 
sweep. This new imperfect sweep object becomes the subitem of a clipper. Next, control 
progresses to step S1760 and the integrity attribute of a current clipper object is updated there. 
The integrity attribute of a current clipper object directs whether sufficient primitive masking 
object was added to the sweep subitem corresponding to a current clipper object, and was 
thoroughly filled up with the current clipper object (fill). From step S1760, control progresses to 
step S1780 again. 

[0193] A current primitive masking .object is existing, : or if it is not the portion of an imperfect- . 
sweep, it will progress to step S1770 from step S1740, and a current primitive masking object 
will be added to the item list of current clipper objects there. Control progresses to step S1780 
from step S1770. In step S1780, control is returned to step S1050. 

[0194] As for drawin g 2 4 , more detailed explanation of step S1320 of d rawing 19 of the next 
visible run discernment processing is shown. As shown in drawing 24 , the next visible run 
discernment processing is started at step S 1800. In step S 1800, variable "thisrun" is initialized 
to the next run which remains in the run list which aligned. Variable "currentend" is set in the 
end of the next run. 

[0195] Control progresses to step S1810 from step S1800. In step S1810, the run list which 
aligned is checked in order that it may know whether it is empty, and variable "thisrun" is 
checked in order to know whether it will begin after variable "currentend". If these both are 
falses, the run which control progresses to step S1 820 and is referred to by "thisrun" there will 
be checked in order that the object referred to by it may know whether it has a layer on the 
layer of the run segment directed by variable "highestrun". That is, "highestrun" points out a run 
segment, i.e., the portion of a run, and it has a list of a starting position, a termination location, a 
foreground object, and background objects chain-ized potentially. When the layer of the object 
referred to by "thisrun" is not on the foreground layer of the run segment referred to by 
"highestrun" next, the object referred to by "thisrun" is directly under the foreground of the run 
segment referred to by "highestrun". In this case, control progresses to step S1830 and the 
object relevant to "thisrun" and it is processed as a new run [ directly under ] there. Control 
progresses to step S1860 from step S1830. 

[0196] However, if the layer of the object referred to by "thisrun" is on the foreground layer of 
"highestrun", control will progress to step S1840. In step S1840, the starting position to 
"highestrun" is checked, in order that it may know whether it will start behind the starting 
position directed by "currentstart". 

[0197] When this is not truth, control progresses to step S1850, run "thisrun" is processed 
there, and it becomes the new highest run. Control progresses to step S1860 from step S1850. 
In step S1860, it is obtained from the run list with which new "thisrun" aligned. Next, control 
returns from step S1860 to step S1810. However, in step S1840, if "thisrun" begins after 
"currentstart", control will progress to step S1870 from step S1840. In step S1870, it is set so 
that the termination location directed by variable "currentend" may become equal to the starting 
position of "thisrun". Next, control progresses to step S1880 from step S1870. 
[0198] Similarly, in step S1810, if it is truth any of a test they are, control will progress to step 
S1880. The identified run is processed in step S1880. Next, control returns from step S1880 to 
step S1330 through step S1890. 

[0199] There is a list of active runs on a current scan line at the beginning of smooth run list 
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(Flatten Run List) processing. This list aligns from the left to the right based on those extreme 
left points. Smooth run list processing generates from the left the stream of the command which 
states each portion or segment of each visible run on a scan line to accuracy in right order. The 
very important portion of this processing is starting at the left end of a paper, and, identifying 
the next longest portion of a visible run on the whole. This is attained by the visible segment 
discernment (Identify Next VisiBle Segment) processing next to step S1320. The fundamental 
approach is simple. Since a run aligns with those starting positions, they can be added to an 
"active run list" and the list of runs is considered to be active with this point of meeting a scan 
line now. Since a run aligns with those starting positions along with a scan line, they can be 
added to an active run list, when it arrives at those starting positions, and when the location in 
alignment with a scan line moves forward across those termination locations, they may be 
canceled. Next, the run which has the highest target value is identified as a "crowning (on-top). 
However, two key factors, an engine-performance factor, and a transparence bit map object 
complicate processing. 

[0200] Some graphical structures are conspicuous in PDL which makes processing of this simple 
type difficult. An example is known as a radial sweep. A radial sweep consists of an object with 
the big lowest layer, and a gradual more small object on a lower layer more, and the object of all 
.tops^enters .completely ^substantially inside [ all J the .object of such the bottom, a. page top.-- - 
each — such a sweep can have hundreds of layers. One problem has very many objects seen 
during an active run list near the object of a stack a crowning or near it. The gestalt of 
implementation of instantiation expressed here is mitigated to abbreviation completeness by 
introducing directly under chain-ized processing of step S1830 of draw ing 24 . Directly under 
chain-ization removes the present highest layer from an active run list by linking to the run 
which covers it, as long as the run of a lower layer re-appears after the present higher run is . 
completed when it is covered by the higher layer. When a low run is completed by higher run 
before, a lower run may be thoroughly canceled in that it is covered. Thus, since the object 
covered temporarily is chain-ized instead of being allotted to an active run list, an active run list 
is maintained very short. Thus, all runs of a radial sweep are in the long chain directly under a 
current top run. After the upper run is completed more, the run of the beginning of the chain 
[ directly under ] of the run is added to an active run list If a new run encounters the run list 
which is not in a crowning and which aligned at the point, it will be added to the chain directly 
under a suitable layer. That is, it is added under the run which is the upper part of the run which 
has a layer below self, and has a higher layer. Furthermore, a run is canceled as soon as ending 
before being directly under [ where it was removed from the chain / directly under /, and they 
were newly inserted ] a run and making insertion is known. It means that it does not become 
visible [ those runs ] already [ this ] at the existing point to the right. 
[0201] The 2nd complexity is caused by the transparent bit map object. "0" bits are 
transparence (clear), although a bit map object has the special feature of transparence and "1" 
bit is colored there. That is, the color of the object [ directly under ] of a bit map object is 
transparent, and visible. These both complicate chain-ization [ directly under ] and do the 
conflict of the activity of a mask channel. The latter difficulty is processed with the technology 
later mentioned as a portion of the discernment run processing steps S1350 and S1380 of 
drawin g 1 9 . If a directly under chain is always emptied, it returns to an active run list and all the 
transparent runs are removed from an active run list when the difficulty of chain-izing has a 
transparent top run, in the gestalt of implementation of instantiation, it will be processed by 
reconstructing a chain [ directly under ] again. 

[0202] Drawing 29 shows the expression with which the general-purpose object data structure 
1 550 stored in memory 1 50 was used widely. The general-purpose object structure 1 550 
consists of these numbers and types that change in a link field 15510, the layer field 15520, the 
pallet entry pointer field 1 5530, the object class assignment procedure field 1 5540 (the above- 
mentioned field is a fixed field), the following object data field 15550, and a following object class. 
Specifically, the next link field 15510 is used in order to form the list of objects by pointing out 
the link field 15510 of other one object as follows. Of this mechanism, the scan line object list 
1510 shown in drawing 28 is formed. 
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[0203] The layer field 1 5520 is used in order to encode the relative height of an object along 
with the Z-axis prolonged vertically from a page. That is, the PDL file which describes a page 
image is constituted so that it may be covered by those objects defined after the graphical 
object of the page image previously defined as a PDL file filing. This object defined previously 
can be stated to the stack of the object which forms a page image that it is more low along with 
the Z-axis. It can be said that similarly the object which appears in a PDL file later is more high 
along with the Z-axis. The layer field 15520 encodes this relative height of the object of a stack. 
Each new shelf object can give the level value which becomes high continuously during primitive 
masking object step S1070 processing of drawin g 16 . 

[0204] The pallet entry pointer field 15530 is a pointer to the entry in the pallet data structure 
1 520 of memory 1 50. The pallet entry referred to may be a pallet entry generated as a result of 
the color operator processing step S460 which is restricted neither to fixed color data nor the 
sampled image data, but is shown in drawing 15 . The object class assignment procedure field 
1 5540 is a pointer to the collection object of a procedure which changes from one object class 
to other object classes in detailed actuation of a procedure. Thus, the object class assignment 
procedure field 15540 of all the objects that have the same type or the same class shows the 
same procedure. The procedure of an assignment object class can access accuracy to the data 
^of the object class assignment...; ...... - . . ._. t . ... 

[0205] The object assignment class data field to the box list class data field 15560 shown also in 
drawing 29 consists of the linked box pointer field 15561 and the present box pointer field 15562. 
Both the linked box pointer fields 15561 point out a series of boxes which form an object. Each 
box of the box of this ****** consists of the link to the next box of this box of a series of, the 
lower left of this box, and the location of an upper right corner. Some well-known technology 
allots useful constraint conventionally to the box which may be expressed by such a series of 
boxes. Some constraint is useful although the engine performance of the clipping procedure 
which acts on the clipping region described by such box that stands in a row is increased. Thus, 
the current box pointer field 15562 of the box list class 15562 is offered as a thing convenient 
for clipping and other procedures. ~ 

[0206] In the bit map assignment class data field 15570, this bit map has boundary box data of 
that self including the bit map object pointer field 15571 The data bit which has the value of 1 in 
a bit map directs to say that the object in the point expressed with the bit should be printed in 
the color referred to by the pallet entry pointer 15530. The data bit which has the value of 0 
takes one side of two semantics which carries out alternation depending on the value of the 
clear field 15574. In the case of 0 to which the clear field 15574 expresses a false, the data bit 

of 0 of a map expresses white, the clear field 1 5574 expresses truth — un when it is 0, the 

data bit of 0 of a map has a transparent bit map at those points, and means that a color is 
determined by the object under a bit map object. 

[0207] The outline object pointer field 15572 expresses the outline or the boundary of the bit 
map object 15570. Generally the outline object referred to is a box list class object. Thus, a 
complicated configuration can be expressed and bit map 1 5770 the very thing is able to be a 
rectangle. When a bit map is transparent, the background object pointer field 15573 is used 
between data smoothing, so that it may be directed by the clear field 1 5574. 
[0208] The clip assignment class object data field 15580 includes the clipper object pointer 
15581, the object inside clipper field pointer 15582, and the integrity attribute 15583. The clipper 
object pointer 15581 points out a box list class object, in order to specify the configuration of a 
clipper field so that it may be set by the "setclip" operator step S1 1 70 of drawing 17 . When the 
clipper field expressed by this clip class object is the present clipping region, the object inside 
pointer 15582 is processed at the processing primitive masking object step S1770, as shown in 
drawin g 23 . The integrity attribute field 1 5583 is used in order to encode by what kind of 
method perfect sweeps should be collected thoroughly how selectively, while the current clip 
class object showing a clipping region is filled up with the boundary box of a clipping region (fill). 
[0209] The sweep assignment object class data field 15590 consists of s1 object pointer field 
15591, s2 object pointer field 15592, the sweep change rate field 15593, and the coloring run pro 
juicer method field 15594. In order that s1 object pointer field 15591 may point out the outline 
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object of a sweep, it is mainly used, and a box list class object expresses an effective clipping 
region, when the objects which consist of a sweep are collected. s2 object pointer field 1 5592 
points out the 2nd object of a class sweep, and the s1 and s2 object points out two edges of the 
linked list of the simple object showing the colored slice from which a sweep changes. The 
change rate field 15593 of a sweep is calculated, when the clip class object used in order to 
collect objects on the inside of a clipping region is changed into a sweep class object as are 
shown in drawing 1 7 , and shown in the graphical condition operator processing step S1 150. It is 
used in order to determine whether be the color from which a sweep changes by sufficient 
frequency to guarantee the activity in the "slow sampling channel" mode above-mentioned 
actuation. 

[0210] The coloring (color) run pro juicer method 15594 is the procedure of the type proper of 
the collected sweep. The sweep which changes vertically, the sweep which changes horizontally, 
and the sweep which has other various features are different color run pro juicer method 
procedures. This procedure is called between the generation sweep command shown in drawing 
20 , and the color step S1430, and generates a command and a color for each [ which this field 
1 5594 can point out ] coloring slice of every. 

[021 1] Drawing 25 shows the Normal command of step S1420 of drawing 20 , and more detailed 
explanation of color generation processing. The Normal command and color generation - _ 
processing are started at step S1900, and the color class of an object is checked there in order 
to determine whether have the image with which the object was sampled as the color. If it is no, 
control will progress to step S1910 and it will secure that the suitable color data and the meta- 
bit value over this run are loaded to one of the color registers at this step. It is determined 
whether it was compared with refer to [ by which referring to the pallet to the foreground of this 
run is held at each of a shadow register to a color / meta-bit register 0-2 ] the pallet, and the 
color referred to by the object was loaded to one of the color registers before. When this is not 
so, color data are loaded by the command which one of a color / the meta-bit registers 0-2 is 
chosen, and is generated at the following steps. This selection can use all conventional 
processings like the "minimum activity frequency (least recently, used)" processing or other 
same or equivalent processings, The reference to the pallet corresponding to this run is 
outputted to the last in the location which can be used for the degree of a fixed color channel 
data structure. 

[0212] Next, control progresses to step S1920 and the Normal command which has a suitable bit 
value over the specific color register chosen by the color register-select value A, a load color, 
and this color register-select value A is taken out there based on the value determined at step 
S1910. Furthermore, if needed, many "repeat" commands are generated in order to extend a run 
exceeding the 64-pixel length limit in the Normal command. From step S1920, control progresses 
to step S1960 and control is returned to step S1460 there. 

[0213] When it is the image with which the color of an object was sampled in step S1900, control 
progresses to step S1930, and thereby, the meta-bit value corresponding to a sample image 
ensures ** loaded to the meta-bit register 3, when an image pixel is displayed. A shadow register 
is held at the RAM portions 151 of the whole command and the memory 150 between color 
palette reference generating processings, and can determine the current content of the color 
register by it. In this case, the value of the color register 3 is not important. Only the value of 
the meta-bit register 3 is used and color pixel data is supplied by the sample channel. When the 
pre value of a meta-bit register needs to be loaded based on the content of the shadow register, 
the pallet entry which referring to the color palette is inserted in the degree of a fixed color 
channel in an available location, and has an exact rendering tag and the color value which is not 
not much important is referred to. 

[0214] After the value of the meta-bit register 3 is verified at step S1930, control progresses to 
step S1940, a command displays sample channel data there, a suitable sample divisor is set up, 
and the meta-bit register determined at step S1930 is loaded to the location which can be used 
for the degree of a channel memory portion. As in step S1920, if needed, a "repeat" command is 
generated so that run length may be extended exceeding a 64-pixel limit of the Normal 
command. 
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[0215] Next, in step S1940, control progresses to step S1950 and the address and length of 
sample image data which are supplied to the command generated exactly there are loaded to the 
next available location of a sample pointer channel data structure. In order that the extract of 
step S740 of drawing 14 , storing sample image pointer processing and an extract, compression, 
and storing sampling image data processing may discover and extract the required portion of a 
sample image by the DMA controller in addition to using the address and length, the address and 
length are used. 

[0216] Next, control returns from step S1950 to step S1460 through step S1960. 
[0217] Drawin g 26 shows the sweep command of step S1430 of drawing 20 , and more detailed 
description of color generation processing. A sweep command and color instruction generation 
processing start at step S2000, and the change rate of a sweep is checked there in order to 
know whether it is 2 pixels or less per color step. In order to generate a actual command and a 
actual color, the sweep color RAMPURO juicer (generation) method found by the sweep tbe data 
of an object data structure is called. This method changes with types of a sweep, extracts the 
background slice of a sweep, and offers initiation/termination location for every subrun in a 
pallet entry and a sweep object. For example, the sweep which changes from the scan line whose 
color is one only to the following scan line has the color run pro juicer method that find one 
suitable slice to a **** scan. line, and .only one ** notifies it to, a command generating, processor. 
Next, a command generating processor generates "a command and refer to the color to the 
whole run length." By contrast, the sweep which carries out a step from a color to a color along 
with a scan line must have "one command and one refer to the color" for every slice of an 
object along with a scan line. The change rate of a sweep will be calculated between clipper 
verification processings, once the sweep is changed from one clipper object. This field directs 
the number of averages of the pixel used for every color step in a sweep. When a change rate is 
2 pixels or less per color step, control progresses to step S2020 and one single command which 
chooses a color / meta-bit register 3 using a color register-select B value is generated. As 
mentioned above, when using the color / meta-bit register 3 which has a color register-select B 
value, one color is read from a fixed color channel for every clock cycle. By using this slow 
sample channel, only a single command is required with refer to [ of one ** ] the color palette 
for every color slice; A command bit and referring to the color palette are outputted to a 
location available to the degree of command channel memory and fixed color channel memory. 
[ which set up an IOT controller ] 

[0218] Next, control progresses to step S1460 through step S2030 from step S2020. 
[0219] However, if the change rate of a sweep exceeds 2 pixels, control will progress to step 
S2010. In step S2010, a command and referring to the color palette are generated, and it must 
be loaded to command channel memory and fixed color channel memory. Control progresses to 
step S1460 through step S2030 like [ in the case of step S2020 ] from step S2010. 
[0220] Drawing 27 shows more detailed description of the command which uses mask processing 
of step S1450, and color generation. In order to establish the conditions which enable a combiner 
to run this processing to Normal (activation), it is determined whether there is any special case 
where the command of length 1 must be published. Such conditions include the need for loading 
both a meta-bit value and a fixed color, when carrying out the switch between the foreground of 
an image, and a fixed color foreground using the need for loading the color of both transparence 
sweeps, or a mask. [ in some of these cases ], it must be investigated in order to determine the 
sequence that the bit color register of the beginning (the 1 st) of the mask data itself is loaded, 
and the color chosen by it by the pixel of the beginning of mask data chooses the color register 
loaded by the command which takes out the pixel. The 2nd command is taken out, and the first 
command has a length of 1 pixel so that other required color / meta-bit registers can be loaded 
to the 2nd pixel clock. In some cases, mask data need for it to be reversed and to be processed. 
It is generated in order to choose a fixed color on an image using a mask. Since a sample 
channel is chosen by the color register-select A value, the mask selection between the SrcB 
fields in SrcB and a command must be specified in order to allot the fixed color which must be 
chosen by the color register-select B value of this example in this case to a foreground. 
[0221] The processing is started in step S2100, and a foreground and a background color are 
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checked there in order to know whether it is the image color by which those any were sampled. 
In affirmation, control progresses to step S21 10 and an image meta-bit and a fixed color are 
verified there for the mask. That is, the load sequence of a color register and a meta-bit is 
determined in order that the processing may ensure operating to accuracy. This decision is made 
by asking the initial bit of mask data by determining whether it determines whether there is any 
fixed color needed for any of a color register they are, or there is nothing, and the meta-bit 
value of the meta-bit register 3 needs to be loaded clearly. Next, since a command is generated 
at the continuing step, the number of the 1 -pixel commands determined are needed here since 
hardware is initialized suitable for a suitable condition is used. 

[0222] Next, control progresses to step S2120 from step S21 10, and the data determined at step 
S21 10 is generated actually. 

[0223] Next, control returns from step S2120 to step S1460 through step S2190. 
[0224] However, if it is not the image color by which the foreground and the background were 
sampled in step S2100, control progresses to step S2130, and a shadow register will be checked 
there in order to determine whether both a foreground and a background color need to be 
loaded. If it becomes so, it will be determined which should be first loaded among two colors in 
which the need of progressing to step S2140 and being loaded from step S2130 has control. 
Moreover, this is made by investigating the bit of the beginning of mask data.as mentioned^. , 
above. When the color which needs to be loaded first is determined at step S2140, control 
progresses to step S2150 and a 1 -pixel length command is generated there, and since the first 
color is loaded, it is loaded to the location which can be used for the beginning of command 
channel memory. Of course, the first color is loaded to the location which can be used for the 
degree of a fixed color channel. 

[0225] Next, control progresses to step S21 70 and it is loaded by generating the command to 
the remainder of the run length who has the mask which the color determined are loaded to the 
2nd there chooses appropriately between the 2 color. Thus, the 2nd command is loaded to the 
location which can be used for the degree of command channel memory, and 2nd referring to the 
pallet is loaded to the location which can be used for the degree of a fixed color channel. — 
[0226] However, when both a foreground and a background color do not need to be loaded at 
step S2130, control progresses to step S2 160, and a shadow register is checked there in order 
to determine whether either a foreground or a background color needs to be loaded. If it 
becomes so, control will progress to step S2170. If that is not right, control progresses to step 
S2180, a command is generated there, and it is loaded to the location which can be used for the 
degree of command channel memory. However, since both colors are already loaded to the 
register of an IOT controller, reference of an addition on a pallet is generated and it does not 
need to be loaded to fixed color channel memory. Next, control progresses to step S1460 
through step S2190 from step S2180. 

[0227] Dra w ing 31 shows symbolic drawing of the RAM portion 151 of memory 150. The RAM 
portion 151 contains a color palette 1530, the mask-bit map 1560, a pallet 1520, the scan line 
pointer stack 1510, the command channel memory 153, the fixed color channel memory 154, the 
sample color channel 155, the mask channel 156, and the meta-bit channel 157. 
[0228] Draw ing 32 shows symbolic drawing of the whole object optimization system which has 
the IOT controller 160 integrated by one system, the decomposition system 130, and a command 
instruction and data generation system, and has the data flow and procedure which were able to 
be set in order from initiation to termination. An available object optimization resource is also 
shown in the IOT controller 160, IOT170, and/or the decomposition system 130. 
[0229] Although it was explained with the gestalt of the specific instantiation-operation in which 
the utility of this invention includes the system and method of this invention as outlined upwards, 
a clear thing has many substitution, modification, and a variation clear to this contractor. 
Therefore, as mentioned above, the structure used with the system and method of this invention 
is instantiation, and does not mean limiting this invention. Various modification does by the 
pneuma of this invention, and within the limits. 

[0230] For example, an image may be processed by segmenting the image to a bigger segment, 
i.e., a field, than the size of a pixel. It can be based on how many there is how many the set point 
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to the laser power used in order to expose all the specific fields of an image has a halftone 
object or its portion in a given field configuration, i.e., the field, a text object and a line art object, 
or such an object. Therefore, a different laser power set point may be used in order to expose a 
field based on the ratio of object of different type, i.e., halftone object, text, and/or line art **. 
For example, a low set point can be used with the field only containing a halftone object, a middle 
set point can be used with the field containing a halftone object and a text, and/or a line art 
object, and a high laser power set point can be used with the field only containing a text and/or 
a line art. 

[0231] that these fields are well-known distinguishable from each other, or the type of each field 
which uses a segment bit based on the segment algorithm developed in the future and the space 
coordinates of each field — or other **** — or it may be identified by the method developed in 
the future. For example, a print system user can input data at a terminal through the interface 
for drawing the field which should be printed using various modes of operation based on the laser 
power set point used when forming these fields. 

[0232] Although the structure and the device which perform a laser modulation based on the 
difference between a halftone field, a text, and/or a line art are not necessarily limited, they are 
contained in all the digital copiers that modulate the output reinforcement of the power of for 
.example, a. printer, a facsimile machine_and a leather raster output scanner, an LED image bar- 
scanner, or a luminescence device and that use well-known or the device developed in the 
future, for example. 

[0233] This invention can be carried out with super-high-degree-of-accuracy printing which 
uses the method of carrying out the rendering of the different halftone image from a traditional 
method. Super-high-degree-of-accuracy printing is performed by carrying out the rendering of 
the halftone dot using a different configuration. United States Patent 5485289th given to the 
curry (Curry) is indicating in the details of super-high-degree-of-accuracy printing. The 
traditional half toning method which uses a "threshold array" may also be used. 
[0234] Although the utility of this invention was finally mentioned above using the various 
instantiation structures which generate a print image using laser, the system and method by this 
invention may be used with an ink jet printer like it. Therefore, a different set point as compared 
with the amount of ink used when not using a laser modulation, generating a halftone field and 
the amount control of ink generates a text and/or a line art, in order to change the size of 
exposure SUPPOTO is used inevitably. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of an object optimization electronic subsystem is shown. 
[Drawing 2] The block diagram of the gestalt of operation of the 1st of an IOT controller is 
shown. 

[Drawing 3] The gestalt of operation of the 1st of multi-channel KOMBANA is shown. 
[Drawing' 4] The gestalt of operation of the 1st of FIFO control, and a command / mask channel 
processor is shown. 

[Drawing 5] The gestalt of the 1st desirable operation of the bus interface of an IOT controller is 
shown. 

[Drawing 6] The gestalt of operation of the 2nd of an IOT controller is shown. 
[ Drawin g 7] The gestalt of operation of the 3rd of an IOT controller is shown. 
[Dra w ing 8] The gestalt of operation of the 4th of an IOT controller is shown. 
[ Drawi ng 9] Flow drawing of the whole object optimization processing method is shown. 
[Drawing 10] Flow drawing for preparing print data using an object optimization rendering and 
compression is shown. 

[ Drawing 1 1 ] Flow drawing for joining together and printing using object optimization compression 
discharge and a rendering is shown. 

[Drawing 12 ] Flow drawing for constituting the object list which has an object optimization 
rendering tag is shown. 

[Drawing 13] Flow drawing for generating scan line data is shown. 

[ Drawin g 14] Loading and flow drawing for compressing are shown for real-time data. 

[Drawing 15] Flow drawing for processing a color operator is shown. 

[Drawin g 16] Flow drawing for processing a masking operator is shown. 

[Dr aw ing 17] Flow drawing for processing a graphical condition operator is shown. 

[Drawin g 18] Flow drawing for generating a scan line run list is shown. 

[Drawing 19] Flow drawing for carrying out flattening of the run list is shown. 

[ Drawing 20] Flow drawing for generating a command and a color for a current run is shown. 

[ Draw ing 21] Flow drawing for extracting, compressing and storing fixed color data is shown. 

[Drawing 22] Flow drawing for extracting, compressing and storing metadata is shown. 

[Drawing 23] Flow drawing for processing a basic masking object is shown. 

[ Drawin g 24] Flow drawing for identifying the next visible run is shown. 

[Drawing 25] Flow drawing for generating a usual command and a usual color is shown. 

[ Drawin g 26] Flow drawing for generating a sweep command and a color is shown. 

[Drawing 27 ] Flow drawing for generating a command and a color using mask data is shown. 

[Drawing 28] Drawing of the data structure stored in memory 150 is shown. 

[Drawmg_29j The general-purpose structure for every object on a scan line is shown. 

[ Drawin g 30] The general-purpose structure over a color palette is shown. 

[Drawing 31 ] A general-purpose channel data structure is shown. 

[Drawing 32] System flow drawing and resource drawing are shown. 

[Drawing 33] System flow drawing and resource drawing are shown. 

[Drawing 34] The block diagram of the gestalt of the 1st desirable operation of the image 
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processing system in IOT is shown. 

[ Drawing 35 ] The block diagram of the gestalt of operation of the 1 st of object optimization print 
measurement and an accommodation system is shown. 



[Translation done.] 
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